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ABSTMCT 

A study was made of the t e r r e s t r i a l and freshwater algae of Aldabra 
A t o l l j I n d i a n Ocean. F i e l d work was c a r r i e d out between Septrember 
19 72 and June 1973. Wide ranging excursions were made to various 
areas of the a t o l l i n order t o c o l l e c t i n f o r m a t i o n on the species 
present together w i t h physico-chemical and d e s c r i p t i v e data from 
r e p r e s e n t a t i v e h a b i t a t s . Data were c o l l e c t e d i n a standard manner 
and s t o r e d i n a computable form using a modified version of a 
stream r e c o r d i n g system devised i n Durham, 1053 samples were 
c o l l e c t e d d u r i n g the f i e l d studyj of xchich 521 were complete w i t h 
d e t a i l e d taxonomic and environmental data. The l a t t e r are stored 
on computer f i l e a t Durham. The 521 samples c o n s t i t u t e d an 
Aldabran data bank and a range of computer programmes f a c i l i t a t e d 
the r a p i d r e t r i e v a l of i n f o r m a t i o n and the performing of s t a t i s t i c a l 
analyses. An example of one such s t a t i s t i c a l analysis i s included 
i n the present study. A taxonomic c h e c k l i s t i s given of the 29Z 
species together V 7 i t h d e s c r i p t i o n s of these species, comparisons 
w i t h the d e s c r i p t i o n s given by other authors, the areas of Aldabra 
from which they v/ere recorded, notes on d i s t r i b u t i o n on Aldabra, 
h a b i t a t s , abundance and com.parisons w i t h records of other vrorkers. 

Blue-green algae are the most abundant species present, 
predominating i n both t e r r e s t r i a l and freshwater h a b i t a t s . I n 
t e r r e s t r i a l h a b i t a t s they are o f t e n present almost t o the exclusion 
of o t h e r species, though i n freshwater h a b i t a t s t h i s predominance 
i s less x«?ell-marked. I t i s probable t h a t some species are r e s t r i c t e d 
to c e r t a i n regions or h a b i t a t s : the reasons f o r such r e s t r i c t i o n are 
discussed. 

A study of one p h y s i o l o g i c a l process i n biue-green algae i s 
presented. The n i t r o g e n - f i x i n g p o t e n t i a l of T o l y p o t h r i x byssoidea 
and s e v e r a l Hostoc species was i n v e s t i g a t e d using the acetylene 
r e d u c t i o n assay technique. The study includes rates measured 
between 0930 and 1200 h, a 24 h time course study f o r Kostoc 
Cornm^'^A&. and l a b o r a t o r y studies on the onset of acetylene 
r e d u c t i o n a f t e r r e v e t t i n g . 
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(B) N, s p h a e r i c u m , t o g e t h e r w i t h changes 
i n ambient tem p e r a t u r e and ( f o r A) d i s 
s o l v e d oxygen. 

5.2 Time cou r s e of water uptake by dry Nostoc 483 
c o l o n i e s . 

5.3 Time c o u r s e of ^2^4 p r o d u c t i o n when dry 483 
Nostoc c o l o n i e s are r e w e t t e d . 
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1 INTRODUCTION 

1.1 A l g a l v e g e t a t i o n of a t o l l s and r e l a t e d h a b i t a t s 

Although the l i t e r a t u r e on the ec o l o g y of t e r r e s t r i a l 

and f r e s h w a t e r a l g a e i s l a r g e , o n l y a s m a l l p r o p o r t i o n of 

i t c o n c e r n s i s l a n d h a b i t a t s . Much of what e x i s t s was 

w r i t t e n by e a r l y t a x o n o m i s t s (Treub, 1888; F r i t s c h , 1907; 

West, 1916; F r i t s c h , 1 9 4 5 ) , o f t e n forming o n l y a p a r t of 

l a r g e r v e g e t a t i o n a l s u r v e y s or s i m p l e f l o r i s t i c l i s t s . 

1.11 C o r a l i s l a n d s and a t o l l s 

I t ha:s long been e s t a b l i s h e d t h a t t h e r e e x i s t s a r e l a t i o n 

s h i p between b l u e - g r e e n a l g a e and carb o n a t e d e p o s i t s ( F r i t s c h , 

1945; G o l u b i c , 1 9 7 3 ) . I t i s t h e r e f o r e not s u r p r i s i n g t h a t 

b l u e - g r e e n a l g a e predominate on c o r a l i s l a n d s and a t o l l s . 

Of the few a c c o u n t s of a t o l l s , T a y l o r (1950) , though d e a l i n g 

m a i n l y w i t h marine s p e c i e s , i n c l u d e d a number of t e r r e s t r i a l 

and f r e s h w a t e r a l g a e i n an ann o t a t e d c a t a l o g u e of the p l a n t s 

of B i k i n i and o t h e r Northern M a r s h a l l I s l a n d s . He d e s c r i b e d 

the b l u e - g r e e n a l g a e as 'unexpectedly v a r i e d i n c h a r a c t e r , 

c o n s i d e r i n g the apparent l a c k of d i v e r s i t y i n e n v i r o n m e n t a l 

c o n d i t i o n s ' . The most abundant s p e c i e s were: H a s s a l l i a 

b y s s o i d e s ( T o l y p o t h r i x b y s s o i d e a ) , Gloeocapsa a l p i c o l a , 

Scytoneifla o c e l l a t u m and Porphyrosiphon f u s c u s . T o l y p o t h r i x 

b y s s o i d e a c o n s t i t u t e d the most i m p o r t a n t element of the 

f l o r a found on the s u r f a c e of sandy s o i l i n l a n d , abundant 

c r u s t s of the a l g a r o l l i n g up i n the dry se a s o n , d r i f t i n g 

i n t o heaps which gave the appearance of a ' p i l e of c i n d e r s ' . 

Other t e r r e s t r i a l and f r e s h w a t e r s p e c i e s r e c o r d e d were: 

Plectonema golenkinianum i n temporary r a i n w a t e r p o o l s . 



C a l o t h r i x parietjoiK from the s u r f a c e of sandy s o i l , 

S c h i z o t h r i x c a l c i c o l a on sand i n openings i n woodland, 

Ŝ . l o n g i a r t i c u l a t a forming a c o a r s e l y a r e o l a t e c r u s t on 

sand i n openings of the s c r u b woodland, Symploca muscorum 

on sand i n openings among t r e e s and M i c r o c o l e u s a c u t i s s i m u s 

c o n s o l i d a t i n g f i n e sand among s c a t t e r e d bushes f a r above the 

h i g h t i d e l i n e . Newhouse (1954) s t r e s s e d the r o l e of b l u e -

green a l g a e i n t h e i r p o s s i b l e c o n t r i b u t i o n to the n i t r o g e n 

budget on R a r o i a and Arno a t o l l s . The l a t t e r p o i n t was a l s o 

s t r e s s e d by Whitton ( 1 9 7 1 ) . Newhouse (1954) r e c o r d e d b l u e -

green a l g a e o c c u p y i n g a wide range of h a b i t a t s : A n a c y s t i s 

montaha on c o r a l fragments and Cocos n u c i f e r a (coconut) husks 

F i s c h e r e l l a ambigua on i n l a n d c o r a l fragments and v e g e t a b l e 

f r a g m e n t s . M i c r o c o l e u s a c u t i s s i m u s from damp i n l a n d h a b i t a t s , 

M. c h t h o n o p l a s t e s on . a 'thoroughly a l g a l a t e d ' f o u n d a t i o n of 

a. v i l l a g e house, Nostoc commune forming t h i n , o l i v e , membran

aceous s h e e t s on the ground and on the t r u n k s of t r e e s i n 

C o c o T i i K t " g r o v e s , P o r p h y r o s i p h o n f u s c u s from c o r a l fragments 

and co c o f i i A j r . stumps, S c h i z o t h r i x g i u s e p p e i on h e a v i l y 

' a l g a l a t e d ' i n l a n d c o r a l f r a g m e n t s , Scytonema guyanense from 

r o t t e n d e b r i s , c o r a l fragments and a t the bases of coconut, 
« 

Scytonema hofmanni from the bark and husks of coconut and 

Symploca m u r a l i s from coconut t r u n k s and the cement f o u n d a t i o n s 

of h o u s e s . He agreed w i t h Cloud (1954) t h a t b l u e - g r e e n a l g a e 

may a i d the b i n d i n g of sand and c o r a l p r i o r to cementation 

and t h a t they may be a c t u a l l y ' b o r i n g ' i n t o the c a l c a r e o u s 

s u b s t r a t a . P r e l i m i n a r y a l g a l f l o r a s were r e p o r t e d f o r the 

a t o l l s of Astove and F a r q u h a r and the i s l a n d of S t P i e r r e 

( w h i t t o n and Donaldson, 197?) ( T a b l e 6 . 2 ) , These are approximately 60, 
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750 and 650 km e a s t of A l d a b r a r e s p e c t i v e l y . 

On Astove T o l y p o t h r l x b y s s o l d e a and Gloeocapsa sangulnea 

formed a g e n e r a l c o v e r over r o c k s . O c c a s i o n a l l y T o l y p o t h r l x 

b y s s o i d e a formed b l a c k p a t c h e s on bare sand; S c h i z o t h r i x 

a r e n a r i a was the p r i n c i p a l a s s o c i a t e d a l g a on t h i s o c c a s i o n . 

Nostoc commune was sometimes p r e s e n t on l i m e s t o n e , w h i l e 

N. commune v a r . f l a g e l l i f o r m e was f r e q u e n t i n the coconut 

p l a n t a t i o n s . S p e c i e s found f r e q u e n t l y on r o c k s a t the edges 

of p o o l s were, C a l o t h r i x parie[r"if><x^ G o n g r o s i r a s p . and 

Oedogonium spp. The p l a n k t o n c o n s i s t e d of v a r y i n g p r o p o r t i o n s 

of b l u e - g r e e n and green a l g a e . 

F a r q u h a r had an i n c o n s p i c u o u s a l g a l v e g e t a t i o n . T h i s 

was p o s s i b l y due t o l a r g e a r e a s being covered by coconut and 

r e l a t i v e l y l i t t l e s t a n d i n g w a t e r . Exposed rock s u r f a c e s 

p o s s e s s e d a t h i n c o v e r of T o l y p o t h r i x b y s s o i d e a and Gloeocapsa 

s a n g u i n e a . Only one a r e a of f r e s h w a t e r was found i n which 

b l u e - g r e e n a l g a e and p u r p l e p h o t o s y n t h e t i c b a c t e r i a p r e 

dominated. Genera o f b l u e - g r e e n a l g a e i n c l u d e d : Aphanocapsa, 

Chroococcus , Lyngbya , S y n echococcus. 

S t P i e r r e was s u f f i c i e n t l y s m a l l to o b t a i n an i m p r e s s i o n 

of the whole i s l a n d d u r i n g the s h o r t v i s i t . The v i s i t o c c u r r e d 

a y e a r a f t e r guano mining had c e a s e d on the i s l a n d . High 

l e v e l s of phosphate were s t i l l a v a i l a b l e , however, i n many 

m i c r o h a b i t a t s . Exposed p a r t s of the rock were dominated by 

T o l y p o t h r i x b y s s o i d e a and a t h i n f i l m of Nostoc was common 

i n r o c k c o n c a v i t i e s - No l a r g e Nostoc commune c o l o n i e s were 

s e e n . At the time of the v i s i t t h e r e was much s t a n d i n g 

w a t e r . S m a l l f r e s h w a t e r p o o l s were sometimes c o m p l e t e l y 



13 
f i l l e d w i t h R h i z o c l o n i u m mixed w i t h numerous s m a l l b l u e -

green a l g a l c o l o n i e s . I n the C a s u a r i n a e q u i s e t i f o l i a f o r e s t 

O s c i l l a t o r i a a i i i m a l i s was abundant. 

I n a study of 50 samples from v a r i o u s a l g a l communities 

on the i s l a n d s of Egmont, E a g l e and Danger i n the Chagos 

A r c h i p e l a g o , I n d i a n Ocean, Whitton e_t £l. (1977) (Table 6.2) found that 

b l u e - g r e e n a l g a e predominated on a l l t h r e e i s l a n d s . I n t h r e e 

out of the s i x d i f f e r e n t t y p e s of community d e s c r i b e d from 

the t h r e e i s l a n d s T o l y p o t h r i x b y s s o i d e a predominated. 

C o l o n i e s of Nostoe commune were abundant o v e r l y i n g sand, 

Lyngbya m a r t e n s i a n a and S c h i z o t h r i x a r e n a r i a were f r e q u e n t l y 

noted b i n d i n g the sand, o c c a s i o n a l l y forming f l a t t e n e d 

h e m i s p h e r i c a l lumps which r e a c h e d a maximum h e i g h t of 9 mm. 

1.12 Other t y p e s of t r o p i c a l i s l a n d 

The a l g a l v e g e t a t i o n of Heron I s l a n d , a sand cay on 

the s o u t h e r n t i p of the G r e a t B a r r i e r Reef was d e s c r i b e d by 

C r i b b ( 1 9 6 4 ) . Although t h i s paper d e a l s m a i n l y w i t h marine 

a l g a e , some r e c o r d s of t e r r e s t r i a l s p e c i e s were i n c l u d e d . 

There was no n a t u r a l f r e s h w a t e r on the i s l a n d o t h e r than 

seepage from r a i n w a t e r t a n k s and a l g a e were r e s t r i c t e d to 

t e r r e s t r i a l and s u b a e r i a l h a b i t a t s . He d e s c r i b e d a b l u e -

green a l g a l c r u s t on the bark of P i s o n i a g r a n d i s , where the 

bark had become t e s s e l l a t e d , thus r e t a i n i n g more water. 

Phormidium corium was the dominant a l g a , A n a c y s t i s montana 

was o c c a s i o n a l l y i n t e r s p e r s e d among the f i l a m e n t s . The 

c r u s t was b e t t e r developed on the lower s i d e s of the branches 

where more water c o l l e c t e d . Phormidium autumnale, P̂ . molle 
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and _P. j a d i n i a n u m were among the a d d i t i o n a l s p e c i e s found 

i n t h i s b e t t e r developed c r u s t . S p e c i e s of Chlorococcum, 

Phormidium and O s c i l l a t o r i a were found i n sand compacted 

by b i r d d r o p p i n g s . 

I n an e x t e n s i v e s t udy of s t r o m a l i t i c mats on E a s t e r n 

Andros I s l a n d , Monty (1967) observed t e r r e s t r i a l a l g a l mats 

i n which the dominant s p e c i e s were Scytonema myochrous and 

S c h i z o t h r i x , c a l c i c o l a . A s s o c i a t e d s p e c i e s were: Lyngbya 

a e s t u a r i i , Plectonema s p., E n t o p h y s a l i s d e u s t a , J o h a n n e s b a p t i s t i a 

p e l l u c i d a , G l o e o c a p s a , Aphanocapsa, green a l g a e and diatoms. 

He s u g g e s t e d t h a t the r e l a t i v e abundance of each s p e c i e s was 

c o n t r o l l e d by l o c a l e c o l o g i c a l c o n d i t i o n s . 

1,2 E n v i r o n m e n t a l f a c t o r s 

D i f f e r e n c e s between t r o p i c a l and temperate a l g a l f l o r a s 

have been noted by a number o f a u t h o r s ( F r i t s c h , 1907 ; West, 

1916; Strjrfm, 1924; P r e s c o t t , 1 9 5 6 ) . C l i m a t i c f a c t o r s noted 

as p o s s i b l e e f f e c t i n g t h e s e d i f f e r e n c e s were temperature, 

l i g h t , r a i n f a l l , wind, h u m i d i t y , day l e n g t h and d e s i c c a t i o n 

( F r i t s c h , 1907; West, 1916; Str«4m, 1924; Whitford, 1960 ; 

G a n a p a t i , 1960; L u n d , 1965 ; Fogg et_ aj^., 19 7 3 ; Whitton and 

S i n c l a i r , 1 9 7 5 ) . 

T i f f a n y (1951) suggested t h a t many of the e c o l o g i c a l 

f a c t o r s a f f e c t i n g a l g a l d i s t r i b u t i o n were i d e n t i c a l w i t h 

t h o s e a f f e c t i n g l a r g e r l a n d p l a n t s but 'the degree of 

i n t e n s i t y , the a v a i l a b i l i t y and d i s t r i b u t i o n of such f a c t o r s 

a r e d i f f e r e n t , a t t e n t i o n must be d i r e c t e d more and more to 

the m i c r o e n v i r o n m e n t s of the a l g a e ' . 
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1.21 S u b a e r i a l and t e r r e s t r i a l communities 

The l u x u r i o u s development of s u b a e r i a l a l g a l communities 

i n the t r o p i c s has f r e q u e n t l y been noted ( F r i t s c h , 1907; 

West, 1916; Str(z5m, 1924; P r e s c o t t , 1956 ; C r i b b , 1964). High 

t e m p e r a t u r e s and r a i n f a l l l e a d i n g to i n c r e a s e d h u m i d i t y 

c o n t r i b u t e to a w e l l developed s u b a e r i a l f l o r a on r o c k s , s o i l , 

b a r k , a n d l e a v e s ( F r i t s c h , 19.07; West, 1916). Strs^m (1924) 

s u g g e s t e d t h a t b l u e - g r e e n a l g a e o f t e n c o n s t i t u t e d a main 

p a r t of the s u b a e r i a l v e g e t a t i o n i n t r o p i c a l r e g i o n s , but 

were p r o b a b l y of l i t t l e importance i n s i m i l a r s i t u a t i o n s i n 

temperate r e g i o n s . West (1916) r e c o g n i z e d a number of sub

a e r i a l p l a n t ' f o r m a t i o n s ' a b l e to develop due to i n c r e a s e d 

h u m i d i t y : 

i ) P r o t o c o c c u s - f o r m a t i o n c o n s i s t i n g of a b r i g h t green 

e n c r u s t a t i o n of P r o t o c o c c u s v i r i d i s 

c o v e r i n g the windward s i d e of t r e e - t r u n k s and w a l l s 

i i ) l e a f - bark e p i p h y t e s 

i i i ) m i s c e l l a n e o u s - f o r m a t i o n s and a s s o c i a t i o n s on r o c k s and 

damp ground 

The abundance of T r e n t e p o h l i a as a l e a f and bark e p i p h y t e 

was noted by West (1916) and StrjzJm ( 1924). West (1916) 

s u g g e s t e d t h a t i t s abundance 'depends e n t i r e l y on r a i n f a l l ' 

and ' t h i s genus a t t a i n s i t s g r e a t e s t l u x u r i a n c e i n damp 

t r o p i c a l f o r e s t s ' . B l u e - g r e e n a l g a e were a l s o regarded by 

West (1916) as f r e q u e n t e p i p h y t e s on l e a v e s and bark, the genera 

i n c l u d i n g : C hroococcus, G l o e o c a p s a , Hapalosiphon, Phormidium, 
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S c h i z o t h r i x , Scytonema and Stigonema. B l u e - g r e e n a l g a e 

were d e s c r i b e d as p i o n e e r s p e c i e s i n the c o l o n i z a t i o n of 

rock ( M i s h u s t i n and S h i l ' n i k o v a , 1971). Treub (1888) noted 

the e a r l y development of b l u e - g r e e n a l g a e on the igneous r o c k s 

of K r a k a t o a . StTfSm (1924) r e g a r d e d s p e c i e s of Gloeocapsa as 

common on wet r o c k s . He su g g e s t e d t h a t the d i f f e r e n c e s 

between r o c k s which were o n l y o c c a s i o n a l l y wetted and those 

which were more or l e s s r e g u l a r l y i n u n d a t e d c o u l d not be 

s h a r p l y d e f i n e d . 

The h i g h l i g h t i n t e n s i t i e s and a r i d c o n d i t i o n s o f t e n 

e n c o u n t e r e d i n t r o p i c a l r e g i o n s may fav o u r the growth of 

b l u e - g r e e n a l g a l communities ( F r i t s c h , 1907; P r e s c o t t , 1956; 

S h i e l d s and D u r r e l l , 1964; Friedmann ejt al^. , 1967 ; S t e w a r t , 

1970; M i s h u s t i n and S h i l ' n i k o v a , 1971; C a s t e n h o l z , 1973; 

Whitton and S i n c l a i r , 1975) . 

• M i s h u s t i n and S h i l ' n i k o v a (1971) noted t h a t algae may 

d i f f e r c o n s i d e r a b l y i n t h e i r t o l e r a n c e of l i g h t and shade. 

Although b l u e - g r e e n a l g a e were l e s s e x a c t i n g i n t h e i r r e q u i r e 

ments than green a l g a e , Cylindrospermum l i c h e n i f o r m e e x i s t e d 

i n more shady c o n d i t i o n s than o t h e r b l u e - g r e e n a l g a e and 

Nostoc developed v i g o r o u s l y i n s o i l shaded by f o r e s t v e g e t a t i o n 

F r i t s c h (1907) s u g g e s t e d t h a t the ph y c o c y a n i n p r e s e n t i n the 

c e l l s of b l u e - g r e e n a l g a e may p r e v e n t damage to the c e l l 

c o n t e n t s and was the r e a s o n f o r the deep blue c o l o u r of the 

h e t e r o c y s t s , e s p e c i a l l y i n s p e c i e s of R i v u l a r i a . S h i e l d s 

and D u r r e l l (1964) noted t h a t the s h e a t h s of b l u e - g r e e n a l g a e 

were i n c l i n e d to become pigmented when exposed to s t r o n g 

s u n l i g h t and f r e q u e n t d e s i c c a t i o n . C e r t a i n green a l g a e may be 
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e x c l u d e d a t hi g h l i g h t i n t e n s i t i e s and the s u c c e s s of c e r t a i n 

green a l g a e such as T r e n t e p o h l i a which can grow under such 

c o n d i t i o n s may be due to the p r e s e n c e of p r o t e c t i v e pigments 

such as haematochrome ( F r i t s c h , 1 907). F r i t s c h (1935) d e s c r i b e d 

P l e u r o c o c c u s and T r e n t e p o h l i a growing on s o f t dry r o c k s i n 

• f u l l i s o l a t i o n ' . Rocks i n the shade supported growths of 

G l o e o c a p s a , T o l y p o t h r i x .byssoidea and Stigonema. 

When high t e m p e r a t u r e i s combined w i t h l a c k of m o i s t u r e , 

a r i d c o n d i t i o n s r e s u l t . I n the s l i g h t l y a r i d , s l i g h t l y 

a l k a l i n e s o i l s of the south-west U.S.A., M i c r o c o l e u s and 

Nostoc were found to be c o n s i s t e n t l y p r e s e n t and o f t e n 

abundant ( S h i e l d s and D u r r e l l , 1 964). Phormidium, S c h i z o t h r i x , 

and Plectonema were o t h e r genera found i n t h i s h a b i t a t . 

S p e c i e s r e p o r t e d from Death V a l l e y s o i l s by S h i e l d s and 

D u r r e l l (1964) were Anabaena v a r i a b i l i s , Phormidium tenue and 

M i c r o c o l e u s v a g i n a t u s . I n the s o i l s of the southern Nevada 

D e s e r t they r e c o r d e d Scytonema hofmanni and Nostoc commune 

i n v a r i o u s s t a g e s of p a r a s i t i s m by f u n g i . I n the same a r e a 

they found t h a t A n a c y s t i s montana developed r a p i d l y a f t e r 

p r e c i p i t a t i o n . S t e w a r t (1973) s t a t e d t h a t b l u e - g r e e n a l g a e 

may form an i m p o r t a n t p a r t of the m i c r o b i a l p o p u l a t i o n i n 

a r i d d e s e r t s o i l s , o f t e n forming d i s t i n c t c r u s t s on s o i l 

s u r f a c e s , a l o n e or i n l i c h e n a s s o c i a t i o n s . They a l s o 

o c c u r r e d beneath p e b b l e s and s t o n e s where l i g h t p e n e t r a t e d 

but where the d e s i c c a t i n g e f f e c t of the sun's r a y s was 

l e s s s e v e r e ( S t e w a r t , 1970) . The a b i l i t y of b l u e - g r e e n 

a l g a e to w i t h s t a n d d e s i c c a t i o n and thus to favour t h e i r 

growth i n a r i d r e g i o n s , has been s t r e s s e d ( F r i t s c h , 1907; 
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s h i e l d s and D u r r e l l , 1964; Fogg et. a l . , 1973), F r i t s c h 

(1945) s u g g e s t e d t h a t the s h e a t h p o s s e s s e d by b l u e - g r e e n 

a l g a e p r o t e c t e d them from d e s i c c a t i o n , but t h a t the 

' p e c u l i a r c h a r a c t e r i s t i c s of t h e i r p r o t o p l a s t s ' must a l s o 

be i m p o r t a n t , s i n c e not a l l s t r o n g l y r e s i s t a n t t y pes were 

p r o v i d e d w i t h w e l l d e f i n e d s h e a t h s . The s i z e and s t r u c t u r e 

of b l u e - g r e e n a l g a l s h e a t h s may va r y w i t h e n v i r o n m e n t a l 

c o n d i t i o n s ( S h i e l d s and D u r r e l l , 1964) and they may r e t a i n 

water d u r i n g p e r i o d s of drought ( F r i t s c h , 1922). The she a t h 

may absorb up to 13 t i m e s i t s own volume w i t h i n s i x minutes 

on r e w e t t i n g ( D u r r e l l and S h i e l d s , 1961). I n g e n e r a l , 

v e g e t a t i v e c e l l s of s p e c i e s of the O s c i l l a t o r i a c e a e which 

have no p e r e n n a t i n g c e l l s s u r v i v e d e s i c c a t i o n b e t t e r than 

do the v e g e t a t i v e c e l l s of C a l o t h r i x , Nostoc and Scytonema 

(Fogg e_t al^. , 1973). The s p o r e s and hormocysts of the l a t t e r 

may show g r e a t r e s i s t a n c e to d e s i c c a t i o n , though growth does 

not t a k e p l a c e a t h u m i d i t i e s of l e s s than 80% (Fogg e_t a_l. , 

197 3 ) . Lund (1965) l i s t e d t h r e e groups of al g a e i n r e l a t i o n 

to p e r e n n a t i o n : 

i ) Those p r o d u c i n g no known r e s t i n g s t a g e e.g. M i c r o c y s t i s , 

Gomphbsphaeria, O s c i l l a t o r i a and some desmids 

i i ) those, o c c a s i o n a l l y p r o d u c i n g a p e r e n n a t i n g organ 

e.g. Aphanizonenon 

i i i ) t h o s e p r o d u c i n g an organ of p e r e n n a t i o n a n n u a l l y 

e.g. Anabaena. 

1.22 F r e s h w a t e r communities 

F r i t s c h (1907) noted a predominance of b l u e - g r e e n a l g a e 

i n t r o p i c a l w a t e r s . He suggested t h a t t h i s may have been due 
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to h i g h e r t e m p e r a t u r e and the r e s u l t i n g d e c r e a s e i n 

d i s s o l v e d g a s e s , the s m a l l e r s i z e of b l u e - g r e e n a l g a e 

f a c i l i t a t i n g e f f i c i e n t d i f f u s i o n of g a s e s , thus f a v o u r i n g 

t h e i r growth. He c l a i m e d t h a t t h i s view was supported by 

the predominance of narrow forms of Oedogonium, though 

h i s argument i s somewhat weakened by h i s comments on 

the importance of S p i r o g y r a i n the t r o p i c s , n o t i n g 

t h a t w i d e r forms predominated i n s t a g n a n t , p o o r l y 

a e r a t e d w a t e r s . He a l s o s t r e s s e s the s c a r c i t y of 

Cladophora and R h i z o c l o n i u m i n the t r o p i c s , and he 

e x p l a i n e d t h e i r 'replacement' by P i t h o p h o r a as b e i n g 

due to the r e l a t i v e l y t h i n n e r membrane p o s s e s s e d by 

P i t h o p h o r a and i t s a b i l i t y to produce a p e r e n n a t i n g organ. 

Str^m (1924) s u g g e s t e d t h a t a e r a t i o n and s t a g n a t i o n as w e l l 

as h a v i n g the d i r e c t e f f e c t of a l t e r i n g the p r o p o r t i o n s of 

d i s s o l v e d gfases would a l s o have the i n d i r e c t e f f e c t of 

a l t e r i n g i o n i c c o n c e n t r a t i o n s . 

1.23 Algae and c a r b o n a t e d e p o s i t s 

Although the l i t e r a t u r e on the r e l a t i o n s h i p s between 

a l g a e and c a r b o n a t e d e p o s i t s i s l a r g e , much of i t d e a l s w i t h 

marine or a n c i e n t d e p o s i t s . T h i s account d e a l s only w i t h 

t e r r e s t r i a l and f r e s h w a t e r s i t u a t i o n s . 

Many a u t h o r s have noted t h a t c e r t a i n a l g a e may show a 

p r e f e r e n c e f o r c a r b o n a t e h a b i t a t s (StrjJm, 1924 ; K o s t e r , 1939 ; 

F r i t s c h , 1945; J a a g , 1945; G o l u b i c , 1969). The p r a c t i c e of 

s p e c i e s d i s t i n c t i o n i n b l u e - g r e e n a l g a e based on ca r b o n a t e en 

c r u s t a t i o n s t i l l p e r s i s t s throughout the taxonomic l i t e r a t u r e 

( D e s i k a C h a r y , 1959; Starmach, 1966; B o u r r e l l y , 1970). The 
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r e l a t i o n s h i p s between b l u e - g r e e n a l g a e and carbonate d e p o s i t s 

have been r e v i e w e d by F r i t s c h (1945) and G o l u b i c ( 1 9 7 3 ) ; both 

a u t h o r s i n c l u d e d some mention of o t h e r groups of a l g a e . TVie 

r e v i e w of n o n - v a s c u l a r p l a n t s a s s o c i a t e d w i t h carbonate d e p o s i t s 

by P i a (1934) remains one of the most comprehensive. 

1.231 C h e m i s t r y of carbonate 

A c l e a r a c c o u n t of the r o l e of c a r b o n a t e i n the CO^ 

c y c l e can be found i n Hutchinson (1957) and R u t t n e r ( 1 9 6 3 ) , 

C h e m i c a l e q u i l i b r i a f o r c a r b o n a t e s o l u t i o n and d e p o s i t i o n 

were quoted by Golterman ( 1 9 7 5 ) . 

The e q u a t i o n s f o r c a r b o n a t e i n c o n t a c t w i t h water a r e : 

CaCO ( s o l i d ) * C + CO."" I 

C 0 2 ( a i r , r e s p i r a t i o n ) + H^O -̂ — H^CO^ I I 

H^CO^ " f H"̂  +HC02~' I I I 

HCO^" J H"*" + C 0 ^ ~ ~ IV 

I t can be seen t h e r e f o r e t h a t the s o l u t i o n of carbonate depends 

on the s o l u b i l i t y of CO^ i n w a t e r , the s o l u b i l i t y p roduct of 

CaCO^ and upon the degree to which the s o l u t i o n becomes 

charged w i t h H"*̂  . The s o u r c e s of H^ may be: 

i ) from CO2 i n the atmosphere d i s s o c i a t i n g i n r a i n water 

( e q u a t i o n s I I , I I I ) 

i i ) from CO^ i n the s o i l d i s s o c i a t i n g i n s o i l water 

( e q u a t i o n s I I , I I I ) 

i i i ) from a c i d m e t a b o l i c p r o d u c t s d i s s o c i a t i n g i n s o i l water 

i v ) from a c i d decay p r o d u c t s d i s s o c i a t i n g i n s o i l water 

Using d a t a on the s o l u b i l i t y of c a l c i t e . Smith and Mead (1962) 

c a l c u l a t e d t h a t r a i n water i n e q u i l i b r i u m w i t h the CO^ i n the 



atmosphere would have a s o l u t i o n p o t e n t i a l f o r CaCO^ of 

75 mg 1 ^. R a i n w a t e r r u n o f f c o l l e c t e d from a c l e a n 

c o r r u g a t e d z i n c r o o f on ^ l e P i c a r d A l d a b r a had a mean 

s o l u t i o n p o t e n t i a l f o r CaCO^ of 90 mg 1~^ ( T r u d g i l l 1 9 7 1 ) . 

S o i l w a t e r c o n t a i n s much more d i s s o l v e d CO^ than r a i n w a t e r , 

c o n s e q u e n t l y i t has a much h i g h e r s o l u t i o n p o t e n t i a l f o r 

CaCO^. A s o l u t i o n p o t e n t i a l f o r CaCO^ of 175 mg 1~^ has 

been c a l c u l a t e d by Hem (1970) f o r s o i l water a t 25°C 

c o n t a i n i n g 1% CO^. 

A d e c r e a s e i n d i s s o l v e d CO2 due to p h o t o s y n t h e s i s or 

a r i s e i n tempe r a t u r e may cause p r e c i p i t a t i o n of CaCO^ 

( e q u a t i o n s I , I I , H I , I V ) . I n i t i a l d e p o s i t i o n i s r a p i d , 

but as l e s s CaCO^ remains i n s o l u t i o n the p r o c e s s becomes 

much s l o w e r and many streams and l a k e s may become super

s a t u r a t e d ( R u t t n e r 1963). A s u p e r s a t u r a t e d b i c a r b o n a t e -

monocarbonate s o l u t i o n may r e s u l t due to a CO2 d e f i c i t 

r e s u l t i n g from l e s s CO^ b e i n g r e t u r n e d a t n i g h t than was 

removed d u r i n g the day, removal of b i c a r b o n a t e being more 

r a p i d than the p r e c i p i t a t i o n of CaCO^. 

The r e g u l a t i o n of pH by CaCO^ was s t r e s s e d by R u t t n e r 

(1963) and Golterman ( 1 9 7 5 ) . The a b i l i t y of some groups of 

p l a n t s to u t i l i s e b i c a r b o n a t e may l e a d to an e x c e s s of OH , 

t h i s i n t u r n l e a d i n g to an i n c r e a s e i n pH ( R u t t n e r 1963) . 

The d e c r e a s e i n f r e e CO^ f o l l o w e d by a d e c r e a s e i n Ca{ECO^)^ 

i s f o l l o w e d by more CaCO^ coming i n t o s o l u t i o n . 

r a (ncn^) ̂  ^ ^ c.o^ fto p l a n t ) + HCO^' + Ca"*"̂  + OH' 

CaCO^ + H^O f=?Ca'*"'̂  + HCO^~ + 0H~ VI 



22 
I n e x c e p t i o n a l c a s e s where growth of v e g e t a t i o n i s l u x u r i a n t 

the pH may r i s e to 1 1 . 0 ( R u t t n e r 1 9 6 3 ) . R u t t n e r ( 1 9 6 3 ) 

s t a t e d t h a t the pH cannot r i s e above t h i s v a l u e even whef-e 

t h e r e i s complete breakdown of CaCO^, as CaCO^ i s always 

p r e c i p i t a t e d b e f o r e OH reaches a v e r y high l e v e l . 

The b u f f e r i n g r o l e of c a r b o n a t e - c a r b o n i c a c i d systems 

has a l s o been d i s c u s s e d by R u t t n e r ( 1 9 6 3 ) . On a d d i t i o n of 

a c i d to a b i c a r b o n a t e , p a r t of the b i c a r b o n a t e i s s p l i t o f f 

combining w i t h the H^. The CO2 r e l e a s e d i s only weakly 

d i s s o c i a t e d and the o v e r a l l i n c r e a s e i n H^ i s only s l i g h t 

e q u a t i o n V I I ) . 

CaiECO^)^ + HCl ^ C a C l ^ + 2CO2 ^ ^ 2 ° "̂̂ "̂  

On the a d d i t i o n of a l k a l i a s i m i l a r r e a c t i o n t a k e s p l a c e 

( e q u a t i o n V I I I ) . 

C a d i C O ^ ) ^ + KOH £~—^CaCn,^ + KHCO^ + Ĥ O V I I I 

The importance of t h e s e r e a c t i o n s to s p e c i e s with narrow pH 

t o l e r a n c e s was s t r e s s e d by R u t t n e r ( 1 9 6 3 ) . 

I t i s of i n t e r e s t to note t h a t though R u t t n e r ( 1 9 6 3 ) 

s t a t e d t h a t the maximum pH a t t a i n a b l e i n carbonate systems 

i s 1 1 . 0 , B a a s - B e c k i n g e_t e a . ( 1 9 6 0) . s t a t e d t h a t the pH l i m i t 

f o r n a t u r a l w a t e r s was 1 0 . 5 5 , which i s the e q u i l i b r i u m of 

Ha^CO^ i n c o n t a c t w i t h a t m o s p h e r i c CO^. They suggested 

however t h a t t h e r e may be e x c e p t i o n s to t h i s r u l e where 

t h e r e were s m a l l "ponds" f i l l e d w i t h a mass of growing p l a n t s 

They c i t e d the work of S c h u t t e and E l s w o r t h ( 1 9 5 4 ) who, 

s t u d y i n g a growth of Potamo geton i n a pond r e c o r d e d a pH of 

1 2 . 6 i n the l a t e a f t e r n o o n . 
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1.232 D e p o s i t i o n of c a r b o n a t e 

Two c a u s e s of c a r b o n a t e d e p o s i t i o n a r e r e c o g n i s e d 

i n the l i t e r a t u r e , i n o r g a n i c and b i o g e n i c . I n o r g a n i c 

d e p o s i t i o n o c c u r s when water s u p e r s a t u r a t e d w i t h CO^, 

which has brought CaCO^^ i n t o s o l u t i o n , r e t u r n s to 

e q u i l i b r i u m w i t h the a t m o s p h e r i c CO^. Such o c c u r r e n c e s 

have been d e s c r i b e d i n s p r i n g s by Jaag (1945) and I r i o n and 

M u e l l e r ( 1 9 6 8 ) . The d e p o s i t i o n i s termed t r a v e r t i n e and 

i s common around c a l c a r e o u s s p r i n g s and water f a l l s 

( G o l u b i c , 1 9 7 3 ) . Subsequent b a c t e r i a l decomposition of 

the e n t r a p p e d a l g a e l e a d s to i n c r e a s e d CO^/ r e s u l t i n g i n 

the s o l u t i o n of the t r a v e r t i n e . The d i s s o l v e d CaCO^ i s 

t r a n s p o r t e d downwards and i s r e p r e c i p i t a t e d as a compact 

d e p o s i t known as s i n t e r . B i o g e n i c d e p o s i t i o n o c c u r s 

where water i s a p p r o a c h i n g e q u i l i b r i u m w i t h the atmospheric 

CO2 and the a b i l i t y to e n c r u s t may become s p e c i e s s p e c i f i c 

( G o l u b i c , 1973) . I n f r e s h w a t e r the d e p o s i t i s g e n e r a l l y 

c a l c i t e w h i l e i n s e a w a t e r i t i s a r a g o n i t e (Monty, 1 9 6 5 ) . 

I n r e v i e w i n g d e p o s i t i o n by b l u e - g r e e n a l g a e F r i t s c h (1945) 

s t a t e d t h a t the c r y s t a l s were always d e p o s i t e d w i t h i n 

the s h e a t h of the a l g a . The form of the d e p o s i t depends 

on the e n v i r o n m e n t a l c o n d i t i o n s and whether the d e p o s i t i s 

a l l o c t h o n o u s or auto c t h o n o u s . 
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C a l c a r e o u s nodules may be formed by autocthonous 

d e p o s i t i o n by a l g a e c o l o n i z i n g p e b b l e s , s h e l l s or o t h e r 

d e b r i s r o l l i n g o v er a r i v e r bed (Roddy, 1915; Howe, 1932; 

F r i t s c h , 1945). S e c t i o n s of the c o n c r e t i o n s d e s c r i b e d by 

Roddy (1915) showed t h a t t h e i r f o r m a t i o n was due to a 

community c o n t a i n i n g G o n g r o s i r a i n c r u s t a n s , Phormidium 

i n c r u s t a t u m and Homoeothrix j a n t h i n a ( G o l u b i c 1973) . Other 

s p e c i e s a s s o c i a t e d w i t h the f o r m a t i o n of such c o n c r e t i o n s 

are L i thomyxa c a l c i g e n a (Howe 1932) and R i v u l a r i a h a e m a t i t e s 

( G e i t l e r 1 932). 

I n l a c u s t r i n e environments a s u b s t a n t i a l p a r t of the 

CaCO^ p r e c i p i t a t i o n o c c u r s b i o g e n i c a l l y due to the phyto-

p l a n k t o n ( G o l u b i c 1973). I t s p r e s e n c e i n c r u s t s produced 

by b e n t h i c b l u e - g r e e n a l g a e must t h e r e f o r e be s u s p e c t e d of 

b e i n g l a r g e l y a l l o c t h o n o u s . S o f t and hard c r u s t s from a 

l i t t o r a l environment have been d e s c r i b e d by Kann ( 1 9 4 1 ) . 

She found, t h a t the s o f t c r u s t was formed by S c h i z o t h r i x 

l a c u s t r i s and the hard c r u s t formed by R i v u l a r i a h a e m a t i t e s . 

She found a l s o t h a t i n e u t r o p h i c w a t e r s the c r u s t was 

r e s t r i c t e d to p a r t s of r o c k s p r o j e c t i n g above the water 

l e v e l where Cladophora cannot grow. 

1.233 E r o s i o n of carbonate 

E r o s i o n of l i m e s t o n e may t a k e p l a c e i n d i r e c t l y due to 

r e t e n t i o n of w ater or p a s s i v e r e l e a s e of a c i d s and c h e l a t i n g 

a g e n t s by e p i l i t h i c and c h a s m o l i t h i c a l g a e ( G o l u b i c 1973) . 

D i r e c t e r o s i o n of the l i m e s t o n e t a k e s p l a c e when e n d o l i t h i c 
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a l g a e a c t i v e l y p e n e t r a t e the rock ( G o l u b i c 1973) . The 

s p e c i e s of p e n e t r a t i n g a l g a e have been r e v i e w e d by Fremy 

( 1 9 3 6 ) . Of the 67 s p e c i e s , 53 were r e s t r i c t e d to s a l i n e 

e n v i r o n m e n t s , n i n e to f r e s h w a t e r and f i v e s p e c i e s n e i t h e r to 

s a l i n e nor f r e s h w a t e r . B l u e - g r e e n a l g a e were r e p r e s e n t e d 

by 38 s p e c i e s , green a l g a e by 17 s p e c i e s , red a l g a e by 11 

s p e c i e s and brown a l g a e one s p e c i e s . 

L i m e stone e r o s i o n on A l d a b r a has been s t u d i e d i n d e t a i l 

by T r u d g i l l ( 1 9 7 2 ) . A n a l y s i s of r a i n w a t e r pools immediately 

a f t e r r a i n f a l l showed t h a t by the time the water had run 

over the s u f f a c e s of r o c k s to p o o l s i t s CaCO^ s o l u t i o n 

p o t e n t i a l had been used up. Notches around the edges of 

p o o l s showed however t h a t f u r t h e r s o l u t i o n must have o c c u r r e d . 

P o o l s c o n t a i n i n g the b l u e - g r e e n a l g a Nostoc, decaying l i t t e r 

and f a e c a l m a t e r i a l had t h e i r s o l u t i o n p o t e n t i a l r e s t o r e d , 

1,3 A l d a b r a 

The a t o l l of A l d a b r a ( l a t . 9° 24'S, long. 46° 20'E) has 

i n r e c e n t y e a r s r e c e i v e d much s c i e n t i f i c a t t e n t i o n ( S t o d d a r t 

1967a; 1971a), Much of the background to Aldabra was d i s c u s s e d i n 

d e t a i l i n W e s t o l l and S t o d d a r t (1971) ; only p o i n t s of .major 

r e l e v a n c e to t h i s the<3is' a r e rev i e w e d h e r e , 

1,31 Geography 

A l d a b r a i s one of a group of s l i g h t l y e l e v a t e d c o r a l 

i s l a n d s 400 km n o r t h - w e s t of Madagascar and 650 km east of 

the A f r i c a n m a i n l a n d . I t has a maximum l e n g t h of 34 km and a 

maximum width of 14.5 km. The a t o l l o c c u p i e s a t o t a l a r e a 
2 2 

of 365 km , 155 km of which are o c c u p i e d by l a n d . The land 
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rim c o n s i s t s of four main i s l a n d s ( F i g . 1.1) v a r y i n g i n 

w i d t h from 0.2 km to 5 km. The p l a c e names on A l d a b r a 

have- been r e v i e w e d by S t o d d a r t (1971b). P l a c e s o f t e n bear 

two names, one C r e o l e and one E n g l i s h . Where p o s s i b l e the 

C r e o l e names a r e used i n the t e x t . The main i s l a n d s a r e 
2 A 2 A Grande T e r r e (110 km ) , H e Malabar (26.4 km ) , H e P i c a r d 

2 •'̂  2 (9.3 km ) and H e Polymnie (1.8 km ) . 

1.32 C l i m a t e 

The c l i m a t e of A l d a b r a has been reviewed by Farrow 

(1971) and S t o d d a r t and Mole ( 1 9 7 7 ) . The a t o l l e x p e r i e n c e s 

two main c l i m a t i c s e a s o n s , each of a p p r o x i m a t e l y s i x months 

d u r a t i o n . A l d a b r a e x p e r i e n c e s a monsoon or r a i n y season 

which l a s t s from a p p r o x i m a t e l y December to A p r i l , and a dry 

s e a s o n from a p p r o x i m a t e l y May to October. M e t e o r o l o g i c a l 

d a t a p r o v i d e d by the R o y a l S o c i e t y s y n o p t i c o b s e r v a t i o n 

s t a t i o n f o r the p e r i o d 1967-74 a r e i n c l u d e d i n Appendix 

( T a b l e s A l . 1 - A l . 6 ) . 

1.33 Geomorphology 

The geomorphology of A l d a b r a has been reviewed by F r y e r (1911) 

and S t o d d a r t e_t a_l. ( 1 9 7 1 ) . The d e p o s i t i o n a l and e r o s i o n a l 

h i s t o r y has been reviewed b y B r a i t h w a i t e e_t al.. ( 1 9 7 3 ) . F r y e r 

(1911) f i r s t i n t r o d u c e d the terms champignon and p l a t i n to 

d e s c r i b e c e r t a i n t y p e s of l a n d forms on A l d a b r a . Champignon 

d e s c r i b e s d e e p l y p i t t e d , d i s s e c t e d , s o l u t i o n - f r e t t e d 

l i m e s t o n e ( F i g . 1 . 2 ) , o f t e n forming p i n n a c l e s s e v e r a l metres 

h i g h . P l a t i n d e s c r i b e s s m o o t h - s u r f a c e d , o a v i n g - s t o n e l i k e 

s l a b s of l i m e s t o n e ( F i g . 1 . 3 ) , which i s a t times s l i g h t l y 

rounded but always w i t h v e r y l i t t l e r e l i e f . S t o d d a r t et a l . 
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F i g . 1.1 A l d a b r a A t o l l showing major l o c a l i t i e s and 

l a n d m a r k s . 
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(0 CO CQ 0) 
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F i g . 1.2 Champignon, C i n q C a s e s r e g i o n , Grande T e r r e 

F i g . 1.3 P l a t i n , C i n q C a s e s r e g i o n , Grande T e r r e 



3o 
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F i g . 1.4 Pave, C i n q C a s e s r e g i o n , Grande T e r r e 
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(1971) i n t r o d u c e d a t h i r d term, pave, to d e s c r i b e an i n t e r 

mediate form. Pave d e s c r i b e s l a r g e a r e a s of rough l i m e s t o n e 

w i t h a r e l i e f of not more than 0.5 m, w i t h p o i n t s rubbed 

d u l l , or rounded ( F i g . 1 . 4 ) . These t h r e e rock s u r f a c e s 

a c c o u n t s f o r much of the t o t a l l a n d a r e a of the a t o l l and 

t h e s e terms w i l l be used throughout the t e x t . Champignon 

o c c u p i e s much of P i c a r d , l i e Malabar, most of Grande 

T e r r e from West C h a n n e l s to a p o i n t j u s t west of Dune Jean 

L o u i s and o c c u p i e s the whole width of Grande T e r r e near Passe 

Iloureau. S m a l l a r e a s of p l a t i n e x i s t s near S e t t l e m e n t on 

l i e P i c a r d but on Grande T e r r e i t o c c u p i e s the whole e a s t e r n 

end from Takamaka towards Passe Houareau, i n a l l c o v e r i n g 

about a q u a r t e r of the t o t a l l a n d a r e a of the a t o l l . Much of 

the r e s t o f the l a n d a r e a o t h e r than c o a s t a l a r e a s a r e occupied 

by i n t e r m e d i a t e s of champignon and p l a t i n here g e n e r a l l y termed 

pave. 

L i t t l e work has been c a r r i e d out on the s o i l s of A l d a b r a . 

B r a i t h w a i t e et_ al^. (1972) s t a t e d t h a t t h e r e were no t r u e s o i l s 

on A l d a b r a . T r u d g i l l (1972) was the onl y person to attempt to 

d e s c r i b e the ' s o i l s ' i n any d e t a i l . He d e s c r i b e d the p a r e n t 

m a t e r i a l s as b e i n g l i m e s t o n e r o c k , l e a f l i t t e r , phosphate 

d e p o s i t s and c a l c a r e o u s sand, the s o i l s a r i s i n g from the 

i n t e r a c t i o n p h o s p h a t i c guano, a c i d mor humus (from l i t t e r ) 

and l i m e s t o n e ( d i s s o l v e d by r a i n w a t e r ) . He suggested t h a t 

t h e r e were two main t y p e s of s o i l , o r g a n i c and c a l c a r e o u s , 

f u r t h e r s u b d i v i d i n g the c a l c a r e o u s s o i l i n t o sandy c a l c a r e o u s , 

brown c a l c a r e o u s and p h o s p h a t i c , commenting t h a t they were 

not u n l i k e t h o s e d e s c r i b e d by Fos b e r g (1954) from the Northern 

M a r s h a l l I s l a n d s . He a l s o s u g g ested t h a t the a l g a l " s l u d g e " 
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i n s h a l l o w s o l u t i o n b a s i n s was p o s s i b l y the f i r s t s t a g e i n 

s o i l f o r m a t i o n . Both he and F r y e r (1911) commented t h a t 

t h e r e was v e r y l i t t l e c o n t i n u o u s s o i l c o ver on the a t o l l . 

The c o a s t a l morphology has been d e s c r i b e d by S t o d d a r t 

e t a l . ( 1 9 7 1 ) . A l d a b r a p o s s e s s e s r a r e l y i n t e r r u p t e d 

p e r c h e d beach r u n n i n g a l o n g the south c o a s t from P o i n t Houdoul 

to Dune B l a n c . The beach c o n s i s t s of c o a r s e sand w i t h some 

g r a v e l o c c a s i o n a l l y e x t e n d i n g some metres i n l a n d where i t i s 

on l y r e a c h e d by the s e a d u r i n g storms and a t the equinoxes, 

though i t i s n o r m a l l y drenched w i t h s p r a y a t high t i d e d u r i n g 

the t r a d e wind s e a s o n . I n s e v e r a l p l a c e s i t develops i n t o 

l a r g e i s o l a t e d dunes up to 18 m above sea l e v e l as a t Dune 

Jea n L o u i s . C l i f f s i n v a r i o u s s t a g e s of e r o s i o n occupy much 

of the r e s t of the c o a s t a l l a n d rim where c l i f f r e t r e a t has 

been uneven. There a r e s m a l l pocket beaches l o c a l l y known 

as " a n s e s " . The l a g o o n a l s h o r e s a r e formed by undercut 

l i m e s t o n e s . 

1.34 F l o r a and fauna 

1.341 F l o r a 

A v e g e t a t i o n a l s u r v e y of the a t o l l has not been p u b l i s h e d . 

F o s b e r g (1971) c a r r i e d out a p r e l i m i n a r y s u r v e y and h i s 

v e g e t a t i o n a l c a t e g o r i e s a r e used h e r e . A b r i e f resume of the 

v e g e t a t i o n t y p e s i s g i v e n h e r e . 

Cocos n u c i f e r a L. groves a r e found i n a few sandy a r e a s such 

as s e t t l e m e n t , ^ l e M i c h e l and Anse Mais, with s c a t t e r e d s h r u b s , 

g r a s s e s and he r b s as ground v e g e t a t i o n . 

Mixed s c r u b and s c r u b f o r e s t was 1 - 7 m t a l l . The main 

v e g e t a t i o n c o n s i s t s of t w e l v e s p e c i e s but up to 39 s p e c i e s 
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have been r e c o r d e d i n t h i s c a t e g o r y . I t has s e v e r a l s p e c i e s 

of sedge as ground cover w i t h o t h e r h e r b s . I t i s p o s s i b l e 

t h a t t h i s c a t e g o r y may be f u r t h e r s u b d i v i d e d on completion 

of the v e g e t a t i o n s u r v e y . 

G u e t t a r d a s p e c i o s a L. s c r u b f o r e s t i s found on the c o a s t a l 

r i d g e champignon and sandy r i d g e s and dunes, o c c a s i o n a l l y 

w i t h Pandanus c f . t e c t o r i u s P a r k . 

Mangrove swamp o c c u p i e s t i d a l l y i n undated a r e a s of v a r i o u s 

t y p e s of s u b s t r a t a , f r e q u e n t l y on mud and marl on l a g o o n a l 

s h o r e s . 

Ephemeral herb meadows o c c u r s i n a r e a s t h a t are u n a v a i l a b l e 

f o r o t h e r v e g e t a t i o n b e i n g submerged or too dry f o r p a r t of 

the y e a r . I m m e d i a t e l y a f t e r heavy r a i n or dew seed g e r m i n a t i o n 

takes p l a c e of such a n n u a l s as Mollugo s p e r g u l a L., Bacopa 

m o n n i e r i ( L . ) W e t t s t . , Panicum sp. and Sporobolus sp, on mud 

or ma r l a l o n g the l a g o o n a l s h o r e s . 

Pemphis a c i d u l a F o r s t . s c r u b i s g e n e r a l l y found on rough low 

l y i n g champignon; the rougher the champignon, the denser the 

Pemphis s c r u b becomes, i t formed a b e l t between the l a g o o n a l 

mangrove f r i n g e and the mixed s c r u b s c r u b - f o r e s t . 

C a s u a r i n a e q u i s e t i f o l i a L. f o r e s t o f t e n occurs w i t h an 

admixture of Cocos n u c i f e r a . I t has a s p a r s e shrub l a y e r 

w i t h few o t h e r s p e c i e s . • 

Mixed herb v e g e t a t i o n i s d e s c r i b e d as open sta n d s of low 

he r b s i n c l u d i n g B o e r h a v i a e l e g a n s C h o i s y , A s y s t a s i a b o j e r i a n a 

Nees, P o r t u l a c a o l e r a c e a and Solanum nigrum L. 

Sedge meadows oc c u r s on open p l a t i n where t h e r e has been an 

a p p r e c i a b l e a c c u m u l a t i o n of s o i l ; s p e c i e s i n c l u d e Cyperus 
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l i g u l a r i s L . , F i m b r i s t y l i s f e r r u g i n e a V a h l arid F . cymosa R. B r . 

S p o r o b o l u s v i r g i n i c u s L . meadows a r e a c o m m o n . f e a t u r e o f 

t h e s o u t h - c o a s t a l s a n d y r i d g e s and d u n e s . T h i s s p e c i e s forms a d e n s e 

s o d o f m a t t e d u n d e r g r o u n d r h i z o m e s and above g r o u n d s t o l o n s J 

I t o c c u r s u s u a l l y a s p u r e s t a n d s . 

S c l e r o d a c t y l o n m a c r o s t a c h y u m ( B e n t h . ) Camus (bunch g r a s s ) 
; I 

o c c u p i e s l a r g e a r e a s o f s a n d y r i d g e s and d u n e s . Though t h e y 

o c c u p y i d e n t i c a l s i t e s S p o r o b o l u s and S c l e r o d a c t y l o n r a r e l y 

mix . 

M i x e d o r t h o p h y l l " t o r t o i s e p a s t u r e s " o c c u r s on s i l t y v e r y 

f l a t s o i l w h i c h f i l l d e p r e s s i o n s i n t h e p l a t i n and i n 

p o o r l y d e v e l o p e d c h a m p i g n o n and pave a r e a s , m a i n l y a t t h e 

e a s t e r n e n d o f t h e a t o l l . I t f o r m s a c l o s e l y c r o p p e d s o d o f 

g r a s s e s and s e d g e s i n c l u d i n g P a n i c u m s p . D a c t y l o c t e n i u m p i l o s u m 

S t a p f and S i d a p a r v i f o l i a DC. 

Subme r g e d meadows i n f r e s h w a t e r o r b r a c k i s h p o o l s a r e formed 

by g r o w t h s o f N a i a s g r a m i n e a D e l . and C h a r a z e y l a n i c a K l . ex 

W i l l d . v a r . d i a p h a n a (Meyen) R.D.W. 

1.3 42 F a u n a 

The f a u n a o f A l d a b r a was r e v i e w e d by S t o d d a r t (1967b) and 

d e t a i l e d a c c o u n t s o f p a r t i c u l a r g r o u p s c a n be f o u n d i n W e s t o l l 

and S t o d d a r t ( 1 9 7 1 ) . 

Mammals a r e r e p r e s e n t e d o n l y by b a t s o f w h i c h t h e r e a r e 

f o u r s p e c i e s ( H i l l 1971) . 

T h e r e a r e a b o u t 21 s p e c i e s o f l a n d b i r d r e s i d e n t on 

A l d a b r a and 20 m i g r a t o r y s p e c i e s h a v e b e e n r e c o r d e d ; t h e s e 

h a v e b e e n r e v i e w e d by B e n s o n and Penny (1971) . T e n s p e c i e s 
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of r e s i d e n t sea b i r d have been re c o r d e d f o r Ald a b r a (Diamond, 

1971) and i n 1967/68 Penny (1971) r e c o r d e d 17 s p e c i e s of 

migrant waders . 

Land r e p t i l e s a r e r e p r e s e n t e d by the g i a n t t o r t o i s e 

Geochelone g i g a n t e a , two geckos Hemidactylus m e r c a t o r i u s and 

Phelsuma a b b o t t i a b b o t t i and a s k i n k Ablepharus b o u t o n i i 

p e r s o n i i . 

The l a n d i n v e r t e b r a t e s a r e r e p r e s e n t e d by i n s e c t s , (of 

which t h e r e may be over a thousand s p e c i e s ) (Cogan e_t a l . , 

1 9 7 1 ) , m o l l u s c s , s p i d e r s , s c o r p i o n s and e l e v e n s p e c i e s of 

l a n d c r a b s . The l a t t e r have been reviewed by Grubb ( 1 9 7 1 ) . 

Cardisoma c a r n i f l e x and B i r g u s l a t r o are the only s p e c i e s 

which range f a r from s h o r e . Grubb (1971) noted t h a t Cardisoma 

c a r n i f l e x o c c u r r e d i n l a r g e numbers around f r e s h w a t e r p o o l s . 

The f r e s h w a t e r i n v e r t e b r a t e s on A l d a b r a have been i n v e s t i 

g a t e d ; the only p u b l i s h e d d a t a a t p r e s e n t are those of McKenzie 

(1971) on the E n t o m o s t r a c a and of Wright (1971) on the genus 

B u l i n u s . 

There a r e a number of i n t r o d u c e d animal s p e c i e s on 

A l d a b r a (1 .35) . 

1,35 I n f l u e n c e o f man on A l d a b r a 

The i n f l u e n c e of man on A l d a b r a has been reviewed by 

S t o d d a r t (1967; 1971c) and McKenzie ( 1 9 7 1 ) . Major s t r u c t u r e s 

i n c l u d e c o r r u g a t e d i r o n b u i l d i n g s , wood and c o n c r e t e houses, 

as w e l l as a number of c o n c r e t e r e s e r v o i r s and s o l a r s t i l l s 

on l i e P i c a r d . McKenzie (1971) noted e n c l o s u r e s b u i l t of 

wood and b o u l d e r s on Grande T e r r e , t r a c k s c l e a r e d through 

s c r u b , c o v e r e d rock h o l e s to c o n s e r v e p o t a b l e water and 
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w i t h r e f e r e n c e to c o v e r e d rock h o l e s suggested human con

t a m i n a t i o n of l o c a l n i c h e s w i t h reg^irds to the l o c a l 

En b o n i o M t r o c c i n r a u r i . ^ . S t o d d a r t (1971c) noted the i n t r o d u c t i o n 

of c a t s , dogs, g o a t s , mice and r a t s . . 

1,4 Taxonomy of b l u e - g r e e n a l g a e 

Many a u t h o r s have commented on the s p e c i a l d i f f i c u l t i e s 

i n v o l v e d i n the i d e n t i f i c a t i o n of b l u e - g r e e n a l g a e ( P a p e n f u s s , 

1955 ; D e s i k a c h a r y , 1970 ; BourreLly, 1969; S t a n i e r e t a_l . , 1971; 

Komarek, 1 9 7 3 ) . The problem may be d i s c u s s e d b r i e f l y h e r e . 

Many d i f f i c u l t i e s a r i s e due to the l a c k of e a s i l y i d e n t i f i a b l e 

c h a r a c t e r s ( P a p e n f u s s , 1955; D e s i k a c h a r y , 1 9 7 0 ) . 

T h i s i s more e v i d e n t i n groups where i n f r a g e n e r i c t a x a 

are based merely on dimensions such as i s the case i n the 

c o c c o i d forms of b l u e - g r e e n a l g a e ( D e s i k a c h a r y , 1 9 6 7 ) . 

P o p u l a t i o n s taken from the f i e l d may o f t e n show g r e a t v a r i a t i o n 

( J a a g , 1940; D e s i k a c h a r y , 1967) l e a d i n g to what v a r i o u s workers 

have d e s c r i b e d as 'polymorphisms' ( P r i n g s h e i m , 1966) and 

' m o r p h o l o g i c a l p l a s t i c i t y ' (Prud'homme van Reine and van den 

Hoek, 1966) w i t h i n genera and i n d i v i d u a l s p e c i e s . 

The c a s u a l worker has no means of knowing how much t h i s 

i s a r e s p o n s e to the environment or how much i t r e f l e c t s 

g e n e t i c d i f f e r e n c e s . I t has been shown from l a b o r a t o r y s t u d i e s 

t h a t sometimes a s i n g l e s t r a i n can show the f e a t u r e s of 3 or 4 

d i f f e r e n t genera depending on the m i n e r a l composition of the 

medium. The taxonomy of the b l u e - g r e e n a l g a e i s s t i l l based 

on a number of c l a s s i c a l works ( D e s i k a c h a r y , 1973) but v a r i o u s 

a u t h o r s have s u g g e s t e d the adoption of modern t e c h n i q u e s 

(Whitton, 1970 ; S t a n i e r et^ a l . , 1 9 7 1 ) . 
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For many purposes t h i s approach i s undoubtedly more 

sound , i t i s however much too time consuming f o r r o u t i n e 

m o n i t o r i n g and o f t e n i n v o l v e s a g r e a t d e a l of s p e c i a l i z e d 

equipment. Whitton (1969) and D e s i k a c h a r y (1973) suggested 

t h a t f o r the p r e s e n t , workers i n the f i e l d would have to 

r e l y on the p r e s e n t manuals. 

Bourrelly (1969) r e c o g n i s e d t h r e e types of c l a s s i c a l 

a p proach. The 'tendance a l a p u l v e r i s a t i o n ' of the s c h o o l 

of E l e n k i h who d i v i d e d the group i n t o 12 o r d e r s and 49 

f a m i l i e s , * the 'tendance au rassemblements ' of Drouet and 

D a i l y who advoca t e d a g r e a t r e d u c t i o n i n the numbers of 

o r d e r s and f a m i l i e s ; and,the moderate, c o n s e r v a t i v e approach 

of G e i t l e r . 

Of the e a r l i e r a c c o u n t s of the b l u e - g r e e n a l g a e ( K u t z i n g , 

1849; T h u r e t , 1875; Bornet and F l a h a u l t , 1886-1888; Gomont, 

1892-93; Lemmermann, 1907; F o r t i , 1907; T i l d e n , 1910) the 

I n t e r n a t i o n a l Code f o r B o t a n i c a l Nomenclature has recommended 

t h a t the s t a r t i n g p o i n t s f o r the f i l a m e n t o u s forms should 

be B o r n e t and F l a h a u l t (1886-1888) and Gomont ( 1 8 9 2 ) , although 

none have been d e s i g n a t e d f o r the c o c c o i d forms. D e s i k a c h a r y 

(1973) proposed t h a t Lemmermann (1907) be d e c l a r e d as the 

s t a r t i n g p o i n t f o r the nomenclature of the c o c c o i d forms. 

S t a n i e r e t a_l. (1971) proposed N a g e l i ( 1 8 4 9 ) . K o s t e r (1960) 

s u g g e s t e d t h a t the i n c r e a s e d m a t e r i a l over the y e a r s had 

g i v e n workers a chance to r e c o n s i d e r t h e i r c o n c e p t i o n of 

s p e c i e s and t h a t l a t e r works would r e f l e c t t h i s i n the 

v a r y i n g t r e a t m e n t of the groups w i t h i n them. Whitton (1969) 

s u g g e s t e d t h a t Starmach (1966) i n c l u d e d the r e s u l t s of much, 

modern r e s e a r c h but t h a t i t s use might be l i m i t e d due to i t 
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being w r i t t e n i n P o l i s h . T h i s would pr o b a b l y be t r u e of 

E l e n k i n (1936-49) and H o l l e r b a c h e t aj^. (1953) , both 

w r i t t e n i n R u s s i a n . The works of Drouet and D a i l y (1956) 

and Drouet (1963) have gained c r i t i c i s m from B o u r r e l l y 

(1957 ; 1969) and S t a n i e r e_t ai. (1971) . T h e i r r e v i s i o n of 

the o r d e r Chroococcccles and the f a m i l i e s O s c i 1 l a t o r i a c e a e 

and N o s t o c a c e a e g r e a t l y reduced the number of genera, u n i t i n g 

s p e c i e s which they r e g a r d e d as 'ecophenes' ( m o r p h o l o g i c a l 

v a r i a t i o n s produced by v a r y i n g e n v i r o n m e n t a l f a c t o r s ) . I n 

the H y e l l a c e a e Drouet and D a i l y (1956) reduced the f i v e genera 

i n t o one s p e c i e s E n t o p h y s a l i s d e u s t a . E x p e r i m e n t a l support 

f o r t h i s was produced by Prud'homme van Reine and van den Hoek 

( 1 9 6 6 ) . N i e l s e n (1973) demonstrated marked d i f f e r e n c e s i n 

c u l t u r e of two s p e c i e s Gloeocapsa c r e p i d i n i u m and H y e l l a 

b a l a n i l i s t e d as synonyms of E n t o p h y s a l i s d e u s t a by Drouet 

and D a i l y ( 1 9 5 6 ) . S t a n i e r ejt al^. (1971) r e j e c t t h e i r methods 

on the grounds t h a t they d i d not embody any e x t e n s i o n of the 

knowledge of the p r o p e r t i e s of the group. The view t h a t they 

r e l i e d too much on d r i e d m a t e r i a l was v o i c e d by Padmaja and 

D e s i k a c h a r y (1967) . 

I n a d d i t i o n to' works on the whole group some authors 

have p u b l i s h e d a c c o u n t s on s e c t i o n s w i t h i n the group: 

C a l o t h r i x (Fan, 1 9 5 6 - 5 7 ) ; Chroococcaceae (Zehnder, 1 9 6 0 ) ; 

G l o e o c a p s a ( G o l u b i c , 1 9 6 5 ) ; C h r o o c o c c a l e s (Starmach, 1 9 6 7 ) ; 

Homoeothrix (Komarek and Kann, 1 9 7 3 ) . 

Komarek (1973) d i s c u s s e d the p r o s p e c t s f o r taxonomic 

developments w i t h i n the b l u e - g r e e n a l g a e . He suggested t h a t 

s t u d i e s which are to sup p o r t taxonomic e v a l u a t i o n should be 

as comprehensive as p o s s i b l e , but t h a t the ba s e s should be 
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i n v e s t i g a t i o n of l i v i n g m a t e r i a l both from n a t u r e and from 

c u l t u r e s . The importance of s t u d y i n g the development of 

p o p u l a t i o n s i n g i v e n l o c a l i t i e s over a p e r i o d of time i n 

o r d e r to a s c e r t a i n changes i n morphology of whole p o p u l a t i o n s 

e.g. f o r m a t i o n of ' s t a t i ' r e p r o d u c t i v e p r o c e s s e s and h i b e r 

n a t i n g s t a g e s , i s s t r e s s e d by Komarek ( 1 9 7 3 ) . He suggested 

t h a t such e c o l o g i c a l s t u d i e s make i t p o s s i b l e to s t a t e the 

range of e c o l o g i c a l f a c t o r s which a s p e c i e s may t o l e r a g e and 

t h a t i n t h i s s e n se 'ecology becomes not only the complement of 

taxonomic c h a r a c t e r i z a t i o n , but d i r e c t l y i t ' s c o n s t i t u e n t . ' 

The c h i e f d i s a d v a n t a g e of a taxonomy based on f i e l d 

m a t e r i a l i s t h a t i t i s hot p o s s i b l e to measure the e x t e n t of 

v a r i a t i o n w i t h i n a whole taxon and of r e l a t i n g such v a r i a t i o n 

p r e c i s e l y to p a r t i c u l a r e n v i r o n m e n t a l c o n d i t i o n s (Komarek, 

1 9 7 3 ) . 

O b s e r v a t i o n s of f i e l d m a t e r i a l must be supported by 

c u l t u r a l s t u d i e s i n o r d e r to a s s e s s what v a r i a t i o n may take 

p l a c e under a v a r i e t y of e n v i r o n m e n t a l c o n d i t i o n s (Komarek, 

1 9 7 3 ) . The v a r i a b i l i t y of b l u e - g r e e n a l g a e due to the 

i n f l u e n c e of e x t e r n a l f a c t o r s has been studied by a number of 

a u t h o r s (Padmaja and D e s i k a c h a r y , 1967 ; Komarek, 1970 ; Zenhder, 

1 9 7 0 ) . Such methods however are e x t r e m e l y time-consuming and 

r e q u i r e the a p p l i c a t i o n of p r e c i s e methods (Komarek, 1 9 7 0 ) . 

D e s i k a c h a r y (1973) s t a t e d 'Blue-green a l g a l taxonomy 

knows no o t h e r taxonomy than the c l a s s i c a l one.' I n the 

absence of a modern approach which would a l l o w f i e l d workers 

to make r e l a t i v e l y r a p i d d e c i s i o n s r e l a t i n g to s p e c i e s p r e s e n t , 

i t seems t h a t p r e s e n t workers f o l l o w the s u g g e s t i o n s of Whitton 

(1969) and D e s i k a c h a r y (1973) and r e l y on the p r e s e n t manuals. 
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1.5 N i t r o g e n f i x a t i o n 

B i o l o g i c a l n i t r o g e n f i x a t i o n i s a c h a r a c t e r i s t i c of 

c e r t a i n p r o k a r y o t e s i n c l u d i n g many b l u e - g r e e n a l g a e ; t h e s e 

a r e the o n l y group of a l g a e i n which n i t r o g e n - f i x i n g s p e c i e s 

a r e known to o c c u r . S t e w a r t (1973) d i v i d e d t h i s phylum i n t o 

t h r e e groups w i t h r e g a r d to n i t r o g e n f i x a t i o n : h e t e r o c y s t o u s 

f i l a m e n t o u s , n o n - h e t e r o c y s t o u s f i l a m e n t o u s , u n i c e l l u l a r . He 

c o n c l u d e d t h a t h e t e r o c y s t o u s N 2 - f i x i n g s p e c i e s are more 

abundant i n t r o p i c a l and s u b t r o p i c a l a r e a s than i n temperate . 

r e g i o n s . Watanabe and Yamamoto (1971) r e p o r t e d t h a t n i t r o g e n -

f i x i n g b l u e - g r e e n a l g a e were more abundant south of the 30° 

n o r t h l a t i t u d e . Such a l g a e have been r e p o r t e d from a wide 

range of h a b i t a t s ( S t e w a r t , 1969; S t e w a r t , 1 9 7 3 ) . I n t r o p i c a l 

and s u b t r o p i c a l r e g i o n s most a t t e n t i o n has been p a i d to 

n i t r o g e n f i x a t i o n i n r i c e paddy s o i l s (Watanabe and Yamamoto, 

1 9 7 1 ) . Among s i x h e t e r o c y s t o u s g e n e r a , T o l y p o t h r i x t e n u i s 

showed the h i g h e s t f i x a t i o n r a t e s . The e a r l i e r l i t e r a t u r e on 

n i t r o g e n f i x a t i o n by b l u e - g r e e n a l g a e i n p a d d y - f i e l d s was 

r e v i e w e d a t l e n g t h by Singh ( 1 9 6 1 ) . 

Renaut e_t a_l. (1975) c a r r i e d out d e t a i l e d i n v e s t i g a t i o n s 

i n t o n i t r o g e n f i x a t i o n by b l u e - g r e e n a l g a e i n Morocco. They 

r e c o r d e d n i t r o g e n f i x i n g p o t e n t i a l i n 22 s p e c i e s i s o l a t e d 

from h a b i t a t s which were n e u t r a l or s l i g h t l y a l k a l i n e . There 

was no e v i d e n c e of n i t r o g e n f i x a t i o n i n a r i d and s e m i - a r i d 

s o i l s e x c e p t i n a few h a b i t a t s a f t e r the r a i n y s e a s o n . I n 

c o a s t a l dune a r e a s t h e r e were good growths of Nostoc s p e c i e s 

which d i d not reduce a c e t y l e n e d u r i n g the dry season except 

d u r i n g the morning when the a l g a e were wet w i t h dew, the 

t e m p e r a t u r e was below 38°C and the l i g h t i n t e n s i t y below 
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40,000 I x . I n u n t r e a t e d samples a c t i v i t y d e c r e a s e d from 

t h a t found i n the morning to a n e g l i g i b l e l e v e l i n the e a r l y 

e v e n i n g . I f samples were wetted w i t h d i s t i l l e d water r a t e s 

of a c e t y l e n e r e d u c t i o n were h i g h e r , s u g g e s t i n g t h a t d e s i c c a t i o n 

was an i m p o r t a n t r e g u l a t o r y f a c t o r . The samples t r e a t e d w i t h 

d i s t i l l e d w a t er however showed a d e c r e a s e around midday and 

the a u t h o r s suggested t h a t h i g h t e m p e r a t u r e s and/or l i g h t 

i n t e n s i t y may a l s o have i n h i b i t o r y e f f e c t s on n i t r o g e n f i x a t i o n , 

I n a q u a t i c ecosystems b l u e - g r e e n a l g a e are abundant i n 

many n e u t r a l and a l k a l i n e f r e s h w a t e r s , and may comprise an 

i m p o r t a n t component of the f r e s h w a t e r p h y t o p l a n k t o n . Few 

a c c o u n t s e x i s t from t r o p i c a l l a k e s , t h o u g h Horne and V i n e r 

(1971) s u g g e s t e d t h a t the n i t r o g e n f i x a t i o n by b l u e - g r e e n 

a l g a e i n Lake George, Uganda may account f o r 30% of the 

t o t a l p a r t i c u l a t e n i t r o g e n p r e s e n t . The dominant b l u e - g r e e n 

a l g a e p r e s e n t were M i c r o c y s t i s a e r u g i n o s a , M. f l o s - a q u a e and 

Anabaenopsis spp., t o g e t h e r c o n s t i t u t i n g 80% of the phyto-

p l a n k t o n ( B u r g i s et^ a l . , 1 9 7 3 ) . I n t h e i r study of Moroccan 

l a k e S j Renaut et^ a_l • (1975) found t h a t r a t e s of a c e t y l e n e 

r e d u c t i o n by p l a n k t o n i c b l u e - g r e e n a l g a e v a r i e d w i t h time 

of day. 



44 
1 .6 Aims o f p r o j e c t 

A l d a b r a , an i s o l a t e d a t o l l i n t h e W e s t e r n I n d i a n Ocean 

{ 1,3 ) h a s l o n g a t t r a c t e d t h e i n t e r e s t o f s c i e n t i s t s , 

b e i n g one o f t h e l e a s t d i s t u r b e d e l e v a t e d l i m e s t o n e e c o s y s t e m s 

and due t o i t p o s s e s s i n g a p a r t i c u l a r l y v a r i e d i s l a n d f l o r a 

and f a u n a . 

I n t h e mid 1 9 6 0 ' s a t t e n t i o n was drawn t o t h e a t o l l when 

i t became known t h a t A l d a b r a was b e i n g c o n s i d e r e d a s a p o s s i b l e 

s i t e f o r a s t r a t e g i c a i r b a s e . S t o d d a r t ( 1 9 6 8 ) o u t l i n e d t h e 

p o s s i b l e e f f e c t s t h a t t h i s m i g h t h a v e on A l d a b r a , s u g g e s t i n g 

t h a t t h e human i n f l u e n c e had a l r e a d y d i s r u p t e d t h e e c o s y s t e m s 

o f o t h e r I n d i a n O c e a n i s l a n d s . I n 1967 The R o y a l S o c i e t y 

d e c i d e d t o l a u n c h an i m m e d i a t e s c i e n t i f i c e x p e d i t i o n t o make 

what r e c o r d s i t c o u l d b e f o r e d e v e l o p m e n t b e g a n . The p l a n s f o r 

t h e a i r b a s e w e r e e v e n t u a l l y s h e l v e d and i n 1969 The R o y a l 
A 

S o c i e t y e s t a b l i s h e d a r e s e a r c h s t a t i o n on l i e P i c a r d i n o r d e r 

t o f a c i l i t a t e c o n t i n u e d r e s e a r c h on t h e a t o l l . T h i s p r e s e n t 

s t u d y f o r m s p a r t o f t h i s r e s e a r c h programme. 

A l d a b r a a p p e a r e d p a r t i c u l a r l y s u i t a b l e f o r t h e s t u d y o f 

t e r r e s t r i a l and f r e s h w a t e r a l g a e . The l a n d r i m i s composed 

e n t i r e l y o f l i m e s t o n e , much o f w h i c h i s e x p o s e d due t o t h e 

p a u c i t y o f s o i l ( 1 . 3 3 ) and t h e r e a r e a l a r g e number o f f r e s h 

w a t e r p o o l s f o r m e d by r a i n w a t e r c o l l e c t i n g i n h o l l o w s i n t h e 

l i m e s t o n e . Many a u t h o r s h a v e commented on t h e l u x u r i a n t 

g r o w t h s o f b l u e - g r e e n a l g a e on l i m e s t o n e ( 1 . 2 3 ) and t h e r i c h 

a l g a l f l o r a s o f t e n p o s s e s s e d by t r o p i c a l p o o l s ( 1 . 2 2 ) . 

A l d a b r a i s s u f f i c i e n t l y s m a l l ( 1 . 3 1 ) t o p r e s e n t t h e 

p o s s i b i l i t y o f o b t a i n i n g a c o m p l e t e f l o r i s t i c l i s t o f t h e 

t e r r e s t r i a l and f r e s h w a t e r a l g a e , d a t a on p h y s i c s and c h e m i s t r y 
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o f h a b i t a t s and a p o s s i b l e i n s i g h t i n t o t h e r o l e p l a y e d by 

t e r r e s t r i a l and f r e s h w a t e r a l g a e i n t h e p r i m a r y p r o d u c t i v i t y 

o f a r e l a t i v e l y u n d i s t u r b e d , c l o s e d e c o s y s t e m . 

Many s p e c i e s o f b l u e - g r e e n a l g a e have been shown t o f i x 

a t m o s p h e r i c n i t r o g e n ( 1 . 5 ) . A number o f a u t h o r s 

have commented on t h e p o s s i b l e c o n t r i b u t i o n such s p e c i e s may 

make t o n i t r o g e n b u d g e t o f a t o l l s ( 1.5 ) . The a c e t y l e n e 

r e d u c t i o n a ssay method o f a s s e s s i n g n i t r o g e n f i x i n g p o t e n t i a l 

r e q u i r e s l i t t l e i n t h e way o f s o p h i s t i c a t e d e q u i p m e n t i n t h e 

f i e l d , a l t h o u g h f i n a l e s t i m a t i o n o f e t h y l e n e c o u l d be done 

o n l y on r e t u r n t o Durham. I t was t h e r e f o r e d e c i d e d t o assess 

t h e n i t r o g e n f i x i n g p o t e n t i a l o f c e r t a i n b l u e - g r e e n a l g a l 

s p e c i e s on A l d a b r a . 

Such p o s s i b i l i t i e s had t o be m o d i f i e d i n t h e l i g h t o f 

d i f f i c u l t i e s p r e s e n t e d by t h e a t o l l i t s e l f . The e xtreme 

i s o l a t i o n o f A l d a b r a ( i t can be r e a c h e d o n l y by c h a r t e r e d 

s h i p ) and t h e g e n e r a l i n a c c e s s i b i l i t y o f c e r t a i n a r e a s o f t h e 

a t o l l p l a c e d l i m i t a t i o n s on t h e i n i t i a l a i m s. The l a b o r a t o r y 

on ' ^ l e P i c a r d (Fig.1.1) p o s s e s s e d b a s i c l a b o r a t o r y f a c i l i t i e s 

b u t i t was n o t p o s s i b l e t o use complex and s e n s i t i v e e q u i p m e n t 

on t h e a t o l l . 

I t h ad been i n t e n d e d t h a t f i e l d s t u d i e s w o u l d l a s t up t o 

12 months d u r i n g w h i c h t i m e l a r g e amounts o f p a r t i a l l y un-

a s s i m i l a t e d d a t e w o u l d a c c u m u l a t e . As t h e r e w o u l d be no 

o p p o r t u n i t y t o r e t u r n t o A l d a b r a t o check d a t a i t was d e c i d e d 

t o s t o r e t h e d a t a i n c o m p u t a b l e f o r m t o f a c i l i t a t e r e t r i e v a l 

and a n a l y s i s o f d a t a on r e t u r n t o Durham. 

The f o l l o w i n g aims were s e l e c t e d : 
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a) P r e p a r a t i o n o f a c o m p u t e r d a t a s t o r a g e and r e t r i e v a l 

s y s t e m , 

b) C o l l e c t i o n and e x a m i n a t i o n o f m a t e r i a l f r o m v a r i o u s 

a r e a s o f t h e a t o l l f o r t h e c o m p i l a t i o n o f a s p e c i e s 

l i s t . 

c) Measurement o f p h y s i c a l and c h e m i c a l p a r a m e t e r s i n 

s e l e c t e d a l g a l h a b i t a t s . 

d) Use o f a c e t y l e n e r e d u c t i o n t e c h n i q u e t o assess t h e 

n i t r o g e n f i x i n g p o t e n t i a l o f s e l e c t e d a l g a l s p e c i e s . 
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2 MATERIALS AND METHODS 

2.1 L i s t o f a b b r e v i a t i o n s and symbols 

A = a b s o r b a n c e 

A = maximum a b s o r b a n c e max 

c h l a_ = c h l o r o p h y l l a_ 

cm = c e n t i m e t r e 

°C = d e g r e e s C e l s i u s 

g = gram 

h = h o u r 

k t s = k n o t s 

KN . " = K i l o n e w t o n " 

1 = l i t r e 

I x = l u x 

m = m e t r e 

M = mole 

mb = m i l l i b a r 

mg - m i l l i g r a m 

ml = m i l l i l i t r e 

mm = m i l l i m e t r e 

max = maximum 

min = minimum 

nm = n a n n o m e t r e 

nM = nannomole 

s = second 

lig = m i c r o g r a m 

/am = m i c r o m e t r e 

V. = v e r s u s 

% = p e r c e n t 

%« = p e r t h o u s a n d 
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2.2 C o l l e c t i o n , p r e s e r v a t i o n and e x a m i n a t i o n o f specimens 

2.21 C o l l e c t i o n 

I n o r d e r t o p r o d u c e a c o m p l e t e f l o r i s t i c l i s t o f 

t e r r e s t r i a l and f r e s h w a t e r a l g a e i t was n e c e s s a r y t o v i s i t 

as many a r e a s o f t h e . a t o l l as p o s s i b l e . The a r e a s v i s i t e d 

a r e shown i n F i g . 2.1. The c h o i c e o f a r e a s v i s i t e d was 

g o v e r n e d t o a c o n s i d e r a b l e e x t e n t by ease o f a c c e s s i b i l i t y , 

a v a i l a b i l i t y o f n a t u r a l l a n d i n g s t a g e s , t i d e s and, t o a 

l e s s e r e x t e n t , w e a t h e r . I n a d d i t i o n v i s i t s were made t o 

o b t a i n r e p r e s e n t a t i v e samples f r o m a v a r i e t y o f e n v i r o n m e n t s ; 

a) v a r i o u s g e o l o g i c a l t y p e s e.g. v a r i o u s r o c k and s o i l 

t y p e s 

b) v a r i o u s t y p e s o f v e g e t a t i o n e.g. C a s u a r i n a f o r e s t , 

m i x e d s c r u b 

c) where t h e r e were o b v i o u s i n f l u e n c e s f r o m t h e f l o r a and 

f a u n a e.g. dense shade c r e a t e d by t r e e s , p r e s e n c e o f 

l a r g e numbers o f t o r t o i s e s , p o o l s v i s i t e d by l a r g e 

numbers o f b i r d s 

d) a r e a s where t h e r e were marked e f f e c t s o f c l i m a t e e.g. 

s t r o n g S E w i n d s i n t h e C i n q Cases a r e a o f Grande T e r r e 

e) a r e a s i n f l u e n c e d by man e.g. s e t t l e m e n t and r e s e a r c h 
A 

s t a t i o n , l i e P i c a r d 

f ) any o t h e r a r e a s where t h e r e may have been some l o c a l 

i n f l u e n c e on a l g a l c o m m u n i t i e s e.g. p o s s i b l e e f f e c t o f 

sea s p r a y i n C i n q Cases and Dune Jean L o u i s a r e a s o f 

Grande T e r r e . 

To ease t h e r e c o r d i n g o f d a t a t h e a t o l l was d i v i d e d i n t o 

v a r i o u s s a m p l i n g a r e a s each o f w h i c h was d e s i g n a t e d w i t h an 
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F i g . 2.1 A r e a s o f A l d a b r a v i s i t e d d u r i n g t h e p r e s e n t s u r v e y 

V/. a r e a s s a m pled e x t e n s i v e l y 

• a r e a s v i s i t e d f o r l o c a l i z e d c o l l e c t i n g 

9 samples o b t a i n e d b u t a r e a n o t v i s i t e d 

p e r s o n a l l y 
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' i s l a n d c o d e ' F i g . 2.2 E a c h s a m p l e number was p r e f i x e d 

by t h e i s l a n d c o d e o f t h e a r e a from w h i c h i t was c o l l e c t e d . 

M a j o r p o o l s w e r e a l l o c a t e d n umbers 1 - 100 and l e s s i m p o r t a n t 

p o o l s 101 - 200 and w e r e p r e f i x e d w i t h t h e i s l a n d code o f 
A 

t h e i r l o c a t i o n , t h u s p o o l W9 i s m a j o r p o o l number 9 on l i e 

P i c a r d . T y p i c a l p o o l s a r e i l l u s t r a t e d i n F i g s . 2.3 - 2.12. 

A l l p o o l s and t e r r e s t r i a l s a m p l i n g p o i n t s w e r e a l l o c a t e d 

g r i d r e f e r e n c e s d e v i s e d by t h e f o l l o w i n g method: 

E i t h e r t h e p o o l i t s e l f , o r t h e n e a r e s t o b v i o u s l a n d m a r k , 

was l o c a t e d on t h e r e d u c e d l a y - d o w n o f t h e J u n e 1960 a e r i a l 

p h o t o g r a p h s (D.O.S. (P.M. S E Y ) A l d a b r a West, A l d a b r a E a s t , 

1 9 6 9 ) ) . The p o s i t i o n on t h e s e p h o t o g r a p h s was t h e n r e l a t e d 

t o t h e two n e a r e s t p o i n t s ( s u c h a s s i t e s w i t h b e n c h - m a r k s ) 

w h i c h c o u l d be f o u n d b o t h on t h e a e r i a l p h o t o g r a p h s and t h e 

o u t l i n e map o f A l d a b r a w h i c h i n c l u d e s b o t h g r i d l i n e s and 

b e n c h - m a r k s (D.O.S. 304 - s e r i e s Y 8 5 2 , 1 9 6 4 ) . U s i n g t h e s e 

m a r k e r p o i n t s , t h e p o s i t i o n o f t h e p o o l was d e t e r m i n e d on 

t h e o u t l i n e map, t h u s g i v i n g t h e g r i d r e f e r e n c e . P o o l s 

s t u d i e d i n t h i s s u r v e y a r e d e s c r i b e d i n T a b l e 2.1. 

A t e a c h s i t e s a m p l i n g was b r o k e n down i n t o two m a j o r 

p r o c e s s e s . T e r r e s t r i a l s a m p l e s w ere c o l l e c t e d f i r s t , 

f o l l o w e d by a q u a t i c s a m p l e s i f p r e s e n t . M a c r o s c o p i c g r o w t h s 

w e r e c o l l e c t e d f i r s t a nd e x a m i n e d w i t h t h e a i d o f a Cooke 

M c A r t h u r p o r t a b l e f i e l d m i c r o s c o p e ( V i c k e r s I n s t r u m e n t s L t d . ) . 

T he r e s u l t o f t h i s p r e l i m i n a r y e x a m i n a t i o n d e t e r m i n e d what 

f u r t h e r d e t a i l e d s a m p l i n g w o u l d be r e q u i r e d . R e p r e s e n t a t i v e 

s u b s t r a t a w e r e t h e n c o l l e c t e d f o r d e t a i l e d e x a m i n a t i o n o f 

m i c r o s c o p i c a l g a l g r o w t h s on r e t u r n t o t h e r e s e a r c h s t a t i o n . 
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F i g . 2.2 A l d a b r a s h o w i n g a r e a s , d i v i s i o n s a n d a s s o c i a t e d 

° ' i s l a n d c o d e s ' 
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F i g . 2.3 P o o l Wl a t b e g i n n i n g o f w e t Beason. N o t e 

. m a s s i v e f l o e s o f f l o a t i n g Oedogonium. 

M a r k e r i n t h i s ( a n d s u b s e q u a n l : f i g u r e s ) i s 

1 m I c n c f , 
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F i g . 2.4 P o o l Wl n e a r e n d o f w e t s e a s o n , s h o w i n g i t s 

s t e e p s i d e s e x p o s e d a s p o o l d r i e d o u t . 



5-7 
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F i g . 2.5 P o o l W7 a f t e r heavy r a i n 

F i g . 2.6 P o o l W7, when r e l a t i v e l y low. Note f l o e s of 

C l o s t e r i u m f l o a t i n g on the s u r f a c e , and the 

b l a c k mud a l r e a d y d e p o s i t e d as the p o o l d r i e s out 
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F i g . 2.7 P o o l W2, when a l m o s t f u l l . T he s u r r o u n d i n g 

. w h i t e , t e r r e s t r i a l a r e a s a r e o n e s w h i c h l a c k 

t h e n o r m a l T o l y p o t h r i x b y s s o i d e a a l g a l c o v e r 

F i g . 2.8 P o o l W4 when f u l l . The f l o a t i n g f l o e s a r e 

C l o s t e r i u m a c e r o s u m and Oedogonium s p p . 
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F i g . 2.9 P o o l W4 t o w a r d s t h e e n d o f t h e d r y s e a s o n . 

Note s h a r p b o u n d a r y b e t w e e n t h e t e r r e s t r i a l 

r o c k w h i c h i s n e v e r s u b m e r g e d , a n d w h i c h a p p e a r s 

d a r k due t o g r o w t h s o f T o l y p o t h r i x b y s s o i d e a , a n d 

t h e now e x p o s e d u p p e r p a r t o f t h e p o o l w h i c h h a s 

a c o v e r o f C a l o t h r i x p a r i e t i n a . 

F i g . 2.10 P o o l W3. A s h a l l o w p o o l l y i n g on p l a t i n 

T h i s p o o l c o u l d d r y o u t w i t h i n 48 h . 
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F i g . 2.11 P o o l CC 1 0 7 . A p o o l h e a v i l y g r a z e d by 

t o r t o i s e s . 

F i g . 2.12 An A l d a b r a n g i a n t t o r t o i s e ( G e o c h e l o n e g i g a n t e a ) 

g r a z i n g on S p i r o g y r a m i r a b i 1 i s i n p o o l CC 1 0 7 . 

T h i s t o r t o i s e was s e e n t o r e m a i n i n t h e p o o l 

f o r a t l e a s t 6 h . D u r i n g t h i s p e r i o d i t was 

s e e n t o m i c t r u a t e and d e f a e c a t e i n t o t h e p o o l . 
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T a b l e 2.1 A l d a b r a n p o o l s i n c l u d e d i n t h e p r e s e n t s u r v e y 

66 
no. g r i d r e f . 

A 

H e P l c a r d 

Wl 0677,+1197 
W2 0630,+0997 

. W3 0620,+0990 

W4 0593,+0961 

W5 0565,+1015 

W6 0565,+1016 

W7 0580,+0957 

Y;8 0579,+0958 

W9 0579,+0956 

WIO -0590,+0917 

WlOl 0625,+0995 

W102 0574,+1022 

W103 0576,+1032 

W104 0594,+0962 

W105 0560,+0990 

W106 0676,+1198 

W107 0593,+0962 

l o c a t i o n / d e s c r i p t i o n 

perched c l i f f champignon 10 m 
south Anse Var: l i n e a r pool 
i n open p l a t i n near B a s s i n 
C a b r i ; l i n e a r pool 
i n open p l a t i n near B a s s i n 
C a b r i : shallow t r a n s i e n t pool 
i n open area of scrub along 
t r a c k to B a s s i n C a b r i 
deep r e l a t i v e l y permanent 

i n Casuarina f o r e s t e a s t of 
settlement: deep steep sided 
pool 
i n Crisuarina f o r e s t east of 
settlement: shallower bowl 
shaped pool 
i n scrub j u s t o f f the t r a c k 
running behind r e s e a r c h ' 
s t a t i o n large elongate pool 
i n scrub j u s t o f f the t r a c k 
running behind r e s e a r c h 
s t a t i o n s m a l l e s t pool i n the 
group 
i n scrub j u s t off the t r a c k 
running behind r e s e a r c h s t a t i o n 
second l a r g e s t of the three 
pools 
i n scrub j u s t o f f the t r a c k 
behind r e s e a r c h s t a t i o n 
i n p l a t i n near B a s s i n C a b r i : 
s m a l l pool deeply undercut 
on t r a c k east of settlement; 
formed by f a l l e n Casuarina 
on edge of Casuarina f o r e s t 
east of settlement: formed by 
f a l l e n Casuarina 

approx. max 
s i z e ra 

3.5 

2.0 

2.0 

X 1,5 

X 0.5 

X 2.0 

2,9 X 1.2 

2.4 X 1.3 

1.5 X 1.0 

6.0 X 4.3 

1.0 X 0.6 

3.0 

0.3 

1.0 

X 1.5 

X 0.3 

X 0.5 

0.75 X 0.5 

i n open area of scrub on t r a c k 
to Bassin C a b r i : l i n e a r undercut 
pool c l o s e to W4 
i n Casuarina f o r e s t east of 
settlement: s m a l l e s t pool i n the 
W5 group: shallow bowl shaped 
i n north west of Wl: small shallow 
t r a n s i e n t pool 
i n open area of scrub on t r a c k to 
Ba s s i n C a b r i : shallow bowl shaped 

0.8 X 0.4 

0.5 X 0.5 

0.5 X 0.5 

W108 0590,+0961 
pool j u s t north .W4 
i n open area of scrub on t r a c k to 
B a s s i n C a b r i : 3 m west of V/4: 
very shallow tran^-i/^nt r ^ ^ ^ i 

0.2 X 0.2 

0.5 X O-X 
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W109 0588,+0961 

WHO 0594,+0956 

W i l l 0575,+1035 

Wli2 0630,+0972 

W113 0590,+0960 

W114 0595,+0962 

W115 0596,+0960 

W116 0596,+0961 

W117 0605,+0962 
W118 0606,+0963 

W119 0607,+0965 

W120 0640,+0980 

W121 0590,+0957 

W122 0640,+0972 

W123 0575,+1015 

W124 0562,+1055 

0.2 X 0.T2 

1.5 X 0.̂ 3 

1.5 X 

0.5 X 

l}5 

0.5 

i n open area of scrub on t r a c k 
to B a s s i n Cabri 5 m west of W4 
deep narrov/ c y l i n d r i c a l hole 
i n open area of scrub on t r a c k 
to B a s s i n C a b r i 5 ra south of 
W4: large l i n e a r pool 
c i r c u l a r pool on edge of t r a c k 
due east of settlement: formed 
by f a l l e n Casuarina 
20 m north west of lagoonal 
landing stage at B a s s i n C a b r i : 
c i r c u l a r bowl shaped pool 
at very beginning of t r a c k to 
Ba s s i n C a b r i j u s t off t r a c k 
running behind settlement: 
c i r c u l a r shallow pool 
20 ra along t r a c k to B a s s i n Cabri 
east of W4: shallow bowl-shaped 
pool 

30 ra along t r a c k to Ba s s i n Cabri 
east of W4 on top of large brown 
r e s i d u a l 
on t r a c k to B a s s i n Cabri 3 m 
north of W115: shallow basin i n ' 
champignon 0.3 x 0.4 
150 ra along t r a c k to B a s s i n C a b r i 0.3 x 0.3 

0.4 X 0.̂ 4 

0.5 X 0.4 

0.3 X 0.4 

10 m. east of W117: c i r c u l a r pool 
steep sided 
at edge of dense scrub along 
t r a c k to B a s s i n C a b r i . Shallow 
bov/l-shaped pool 
i n p l a t i n at beginning of 
lagoonal champignon near B a s s i n 
C a b r i : deep with very black 
bottom mud 
i n scrub j u s t o f f t r a c k behind 
r e s e a r c h s t a t i o n : north of W7 
i n lagoonal champignon near 
path to B a s s i n Cabri lagoonal 
landing stage 
almost due east of settlement 
on t r a c k : formed by f a l l e n 
Casuarina. 
on top of t a l l r e s i d u a l at north 
edge of Casuarina f o r e s t north 
of settlement on t r a c k to Anse 
Var. 

W125 0602,+1120 on south edge of Casuarina f o r e s t 
on t r a c k to Anse Var 
shallow pool 

large 

0.3 X 0.3 

0.4 X 0.3 

1.0 X 1.0 

2.0 X 1.0 

0.5 X 0.4 

0.5 X 0.3 

i 

0.2 X 0.2 

1.5 X l . d 
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W126 06.10,+1132 

W127 0570>+i023 

iionr l i r s l Paiulami^i ^rovo along 
l.r.ick I .O Anso Var iiortli of 
settlement: shallow t r a n s i e n t 
pool 
Small shallow round pool i n 
p l a t i n 

0.7 X 0.5 

0.4 X 0.4 

l i e M a l a b a r 

MWl 1396,+1235 

MWlOl 1392,+1247 

MW103 

la r g e pool i n complex on top 
of h i l l behind hut a t Anse 
Coco 
pool i n r a i s e d pave between 
landing stage Passe Gionnet 
and i n Casuarina f o r e s t 

MW102 1392,+1250 pool i n Casuarina f o r e s t 
between landing stage i n 
Passe Gionnet and that at 
Anse Coco 

1397,+1235 

MW104 1394,+1233 

MW105 1398,+1235 

MW106 1499,+1235 

M107 139 5,+ 12 50 

MW108 1398,+1233 

2nd l a r g e s t pool i n complex 
a t top of h i l l behind hut; 
at Anse Coco 

w e l l at top of h i l l behind 
Anse Coco f u r t h e r i n l a n d 
from MW103 
smal l e r pool i n complex at 
top of h i l l behind hut at 
Anse Coco 
s m a l l e s t pool i n complex at 
top of h i l l behind hut a t 
Anse Coco 
small pool i n pools complex 
at bottom of h i l l behind 
hut at Anse Coco 
shallow bowl shaped pool 
i n l a n d from MW103 

1.0 X 0.5 

2-0 X 1.0 

0.5 X 0.5 

1.0 X 0.5 

0.5 X 0.5 

0.5 X 0.5 

0.75 X 0.25 

0.7 X 0.4 , 

0.5 X 0.5 
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ME 101 2525,+1275 w e l l at Anse Malabar 
ME 102 2523,+1275 round pool i n r a i s e d pave 

near w e l l 0.25 X 0.25 
ME 103 2524,1280 pool i n r a i s e d pave near ME102 0.6 X 0.2 
ME104 2525,1280 shallow pool under deep shade 
ME 105 2529,1284 open pool i n r a i s e d pav^ 

inl a n d from Anse 
ME 106 2526,+1282 c y l i n d r i c a l hole i n r e s i d u a l 

with sandy bottom mud 0.3 X 0.3 
ME 107 2524,+1280 pool i n r a i s e d pav^ near w e l l 0.4 X 0.3 
ME 108 2522,1281 pool i n r a i s e d pave, shallow 

b a s i n - l i k e pool 1.0 X 0.5 
ME 109 3142,+1185 o i l drum at Middle Camp 0.8 X 0.8 
ME 110 3137,+1215 Casuarina f o r e s t north of 

Middle Camp;formed by f a l l e n 
Casuarina t r e e 0.8 X 0.5 

M E l l l 3150,+1212 pool i n c o a s t a l champignon on 
path between Casuarina f o r e s t 
and Middle Camp 0.5 X 0.25 

A n s e C e d r e s 

ACi 3585,+0901 
AC2 3672,+0980 

AC3 3670,+0975 

AC4 3652,+0952 

AClOl 3640,+1075 

AC102 3641,+1074 

AC103 3651,+1052 

AC104 3587,+0904 

AC105 3670,+1087 

AC106 3671,+1086 

F r i g a t e Pool 
pool i n open white p l a t i n 
on t r a c k between Anse Cadres 
and F r i g a t e Pool: bordered 
by Pandanus 
pool i n open v/hite p l a t i n 
south of AC2 
very la r g e open expanse 
surrounded by Pandanus 
pool 10 m south of 
Macphersonia zone on t r a c k 
between Anse Cedres and 
F r i g a t e Pool 
pool adjacent to AClOl i n 
open p l a t i n 
pool f u r t h e r south along 
t r a c k to F r i g a t e Pool i n 
open p l a t i n 
pool 30 m north of F r i g a t e 
Pool i n low r e s i d u a l i n pave 
pool i n pave south of 
Macphersonia zone 
c y l i n d r i c a l hole near 
AC105 

15.0 X 15.0 

10.0 X 5.0 

15.0 X 10.0 

100.0 X 50.0 

1.0 X 0.5 

1.0 X 0.5 

0.5 X 0.3 

0.8 X 0.4 

1.0 X 0.2 

0.3 X 0.3 



70 
AC107 3587,+0906 

AC108 3589,+0911 

AC109 3598,+1115 

ACllO 3598,+1122 

A C l l l 3592,+1130 

AC112 3597„+1122 

pool in pav^ north of F r i g a t e 
Pool 
bas in-s)iapod pf)c)l i n r a i s e d 
pav(j north of AC 107 
pool i n scrub inland from 
Anso Cedres behind Casuarina 
f o r e s t 

shallow pool i n scrub behind 
Casuarina f o r e s t Anse Cedres 
pool formed by f a l l e n 
Casuarina i n Casuarina f o r e s t 
Anse Cadres 
w e l l behind Casuarina f o r e s t 
Anse CSdres 

1.0 X 0.5 

1.5 X 0.8 

1.5 X 1.0 

0.5 X 0.5 

0.8 X 0.5 

0.8 X 1,0 

C i n q C a s e s 

CCl 

ec2 

CC3 

CC4 

CC5 

3800,+0635 

3800,+0625 

3817,+0620 

3825,+0617 

3850,+0612 

CC6 3914,+0615 

CC7 3912,+0615 
CC8 3960,+0595 

CC9 3902,+0792 
CCIO 3965,+0620 

c e i l 3930,+0787 

CC12 3912,+0601 

CC13. 3922,+0667 

CC14 3895,+0772 

in scrub near lagoonal camp 
on t r a c k to coast 
f u r t h e r inland from CCl on 
t r a c k to coast i n open p l a t i n 
f u r t h e r inland from CC2 along 
t r a c k to coast i n r a i s e d pav^ 
in open p l a t i n along t r a c k 
between lagoon and coast 
almost halfway along t r a c k 
between Cinq Cases lagoonal 
camp and the coast 
i n open p l a t i n Cinq Cases 
old camp 
w e l l at Cinq Cases old camp 
at edge of c o a s t a l champignon 
rockhole used as w e l l 
B a s s i n Flamant 
in c o a s t a l ciiarapignon north 
of Cinq Cases c o a s t a l camp 
on t r a c k between Cinq Cases 
old camp and Bas s i n Flaraant 
i n p l a t i n near Cinq Cases old 
camp: w e l l defined pool 
along t r a c k between Cinq Cases 
old camp and Bas s i n Flaraant 
l a r g e pool i n pave surrounded 
by F i c u s 
sunken i n t o pav6 west of 
B a s s i n Flamant steep sided 
pool bordered by F i c u s 

2.0 X 2.0 

5.0 X 2.0 

5.0 X 4.0 

0.75 X 0.5 

6.0 X 5.0 

2.5 X 1.0 
1.0 X 1.0 
1.0 X 0.8 

80.0 X 90.0 

20.0 X 10.0 

10.0 X 10.0 

5.0 X 4.0 

20.0 X 10.0 

15.0 X 7.0 
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CC15 3805,+0620 

CC16 3810,+0625 

CC17 3947,+0677 

CC18 3875,+0607 

CClOl 3960,+0580. 

CC102 3842,+0622 

CC103 3935,+0590 

CC104 3895,+0790 

CC105 3955,+0593 

CC106 3897,+0772 

CC107 3975,+0625 

CC108 3742,+0660 

CC109 3962,+0581 

CCllO 3760,+0623 

C C l l l 3931,+0789 

CC112 3942,+0637 

i n scrub west of CC2 shallow 
pool over p l a t i n 

north-east of CC2: narrow . 
pool bordered by Pandanus 
in p l a t i n on tra c k between 
Cinq Cases old camp and 
Biissin Flamant 
near CC5: lar.ge shallow 
expanse on p l a l i n 
i n c o a s t a l champignon south of 
Cinq Cases c o a s t a l camp 
near CC5: i l l defined large 
shallow basin 
on track.between Cinq Cases 
old camp and B a s s i n Flaraant: 
s m a l l pool i n p l a t i n 
north-west of Bassin Flaraant 
i l l - d e f i n e d : shallow pool 
bordered by F i c u s 
on northern edge of c o a s t a l 
champignon t r a c k from Cinq 
Cases old camp to c o a s t a l camp 
near CC14 pool i n champignon 
r e s i d u a l 
north-east of CCIO pool i n 
p l a t i n : bordered by Pandanus 
i n champignon a t Cinq Cases 
lagoonal camp 
i n c o a s t a l champignon south 
of Cinq Cases c o a s t a l camp 
in p l a t i n near and south of 
CC2: shallov; undercut pool 

along t r a c k 'between Cinq 
Cases old camp and Bassin 
Flamant near C C l l 
on t r a c k between Cinq 
Cases old camp and Bassin 
Flamant 

8.0 X 5.0 

10.0 X 3.0 

10.0 X 8,0 

25.0 X 15 

1.0 X 0.8 

20.0 X 10.0 

0.7 X 0.5 

15.C X 5.0 

0.4 X 0.4 

0.7 X 0.5 

8.0 X 7.0 

0.7 X 0.5 

0.8 X 0.5 

1.0 X 0.5 

3.0 X 4.0 

4.0 X 5.0 
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T l 3342,+0590 

T2 3345,+0550 
T3 3372,+0525 

T l O l 3413,+0390 

T102 3374,+0524 

T103 3376,+0526 

T104 3377,+0527 
T105 3370,+0507 

T106 3362,+4990 

T107 

T108 

T109 

T l l O 

T i l l 
T112 

T113 

T114 

T115 

T116 
T117 
T118 

T119 

T120 

3380,+0480 

3415,+0372 

3440,+0347 

3447,+0355 

3303,+0580 
3414,+0391 

33-i7,+0549 

3347,+0550 

3344,+0550 

5344,+0592 
3344,+0594 
3367,+0632 

3375,+0526 

3367,+0655 

Ba s s i n I b i s south of camp 
Tn ka ma lea 
Bass in Takamaka 
south-east of Bassin Takamaka: 
large brackish pool 
i n scrub northern edge of 
c o a s t a l champignon near 
Anse Takamaka 
very near T3: probably j o i n e d 
at high water l e v e l s 
i n pave ea s t of T3: w e l l -
defined steep-sided pool 
i n pave east of T3 
i n scrub south of T3 on t r a c k 
to Anse Takamaka shaded by 
Macphersonia 
i n open area of Macphersonia 
south of T3 along t r a c k to 
Anse Takaraaka 
i n l a r g e open area of p l a t i n 
south of Macphersonia zone 
at edge of scrub almost at 
beginning of c o a s t a l champignon 
on t r a c k to Anse Takamaka 
i n c o a s t a l champignon north of 
Anse Takamaka 
i n c o a s t a l champignon at Anse 
Takamaka 

south of B a s s i n Takamaka i n pa\/^ 
adjacent to T l O l : may be joi n e d 
at high water l e v e l s 
south of T2: la r g e open pool 
i n pave 
near T2: shallow bowl-shaped 
pool i n pavl 
on pave s h e l f west of T2: may 
jo i n e d at high water l e v e l s 
i n pave north of B a s s i n I b i s 
i n pave north of B a s s i n I b i s 
i n " s c r u b south of Takamaka camp: 
sm a l l c i r c u l a r pool 
near T103: may be j o i n e d at high 
water l e v e l s 
north of Takamaka camp: s m a l l 
pool i n champignon r e s i d u a l 

20.0 X 35 
20.0 X 15.0 
40.0 X 30.0 

0.8 X 0.5 

1.0 X 1.0 

2.0 X 1.0 
3.0 X 1.0 

1.0 X 0.5 

1.5 X 1.0 

1.5 X 0.8 

1.0 X 0.8 

2.0 X 0.8' 

0.8 X 0.5 

1.0 X 0.8 

0.5 X 0.5 

5.0 X 3.0 

1.0 X 0.8 

2.0 X 0.8 
0.8 X 0.5 
1.5 X 0.7 

0.5 X 0.5 

0.7 X 0.5 

0.8 X 0.5 
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T121 3368,+0652 
T122 3369,+0650 

T123 3367,+0649 

T124 3367,+0650 

in scrub near camp Takaraaka 1.0 x 0.5 
i n scrub south of camp Takamaka 
i n pav6: w e l l - d e f i n e d steep-
sided pool 2.0 X 1.0 
near T122 may be j o i n e d at high 
water l e v e l s 0.5 x 0.5 
i n Maytonus scrub south of camp 
Takamaka 1.5 x 1.0 

G r a n d e T e r r e C e n t r a l 

3C101 2652,+0377 i n champignon halfway along 
t r a c k betv/een lagoonal 
stage and camp at Dune Jean 
L o u i s : U-shaped pool 

SC102 2653,+0378 near S C l O l : s m a l l e r oval pool 
1.5 X 0.4 
0.8 X 0.6 
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A f t e r c o l l e c t i o n o f t e r r e s t r i a l s a m p l e s , r e p r e s e n t a t i v e 

p o o l s i n t h e a r e a w e r e c h o s e n f o r s a m p l i n g i n a s t a n d a r d 

m a n n e r : 

a) o b v i o u s m a c r o s c o p i c a l g a l g r o w t h s 

b) r o c k s a m p l e from s i d e o f p o o l s u c h t h a t i t i n c l u d e d 

a s u b m e r g e d p o r t i o n and a d r y p o r t i o n from a b o v e t h e 

w a t e r l e v e l (up t o 0 . 0 5 m). The s u b m e r g e d p o r t i o n 

p r o v i d e d t h e e p i l i t h i c , e n d o l i t h i c and a s s o c i a t e d 

s p e c i e s p r e s e n t a t t h e t i m e o f s a m p l i n g and t h e d r y 

p o r t i o n p r o v i d e d n a t u r a l l y d r i e d m a t e r i a l ( 2 . 2 ) w h i c h 

w o u l d i n t u r n p r o v i d e v i a b l e s p e c i e s f o r c u l t u r e 

p u r p o s e s on r e t u r n t o Durham 

c ) s u r f a c e l a y e r o f b o t t o m mud from t h e d e e p e s t p o i n t i n 

t h e p o o l 

d) a q u a t i c m a c r o p h y t e s f o r a s s o c i a t e d e p i p h y t e s and 

' a u f w u c h s ' s p e c i e s 

e ) p l a n k t o n s a m p l e from a d e p t h o f 0.1 m> i f t h e p o o l was 

l e s s t h a n 0.1 m i n d e p t h t h e s a m p l e was c o l l e c t e d from 

a d e p t h h a l f w a y b e t w e e n t h e s u r f a c e and t h e d e e p e s t 

p o i n t w i t h i n t h e p o o l 

A t t h e t i m e o f c o l l e c t i o n e a c h s a m p l e was c o d e d w i t h t e m p o r a l 

and e n v i r o n m e n t a l d a t a s u m m a r i z e d b e l o w : 

a) t i m e (4 - d i g i t ) 

b) d a t e (6 - d i g i t ) 

c ) g r i d r e f e r e n c e ( 1 0 - d i g i t ) 

d) i s l a n d c o d e ( F i g . 2.2) (2 - d i g i t ) 

e) p o o l number ( i n c l u d i n g t e r r e s t r i a l i d e n t i f i e r ) (4 - d i g i t ) 
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As w e l l a s g e n e r a l s a m p l i n g , a s e t o f s a m p l e s was c o l l e c t e d 

w i t h a c c o m p a n y i n g d e t a i l e d e n v i r o n m e n t a l d a t a ( T a b l e 2 . 2 ) . 
2 

T h e s e w e r e t e r m e d '1 cm s a m p l e s ' and e a c h c o n s i s t e d o f a l l 

t h e p l a n t m a t e r i a l r e m o v e d f r o m an a r e a o f t h e s u b s t r a t e 
2 

a p p r o x i m a t e l y 1 cm . Though t h e a c t u a l a r e a was n e v e r 

m e a s u r e d a c c u r a t e l y , c a r e was made t o e n s u r e t h a t i t was 

s u f f i c i e n t l y homogeneous t h a t a l l t h e m a t e r i a l p r e s e n t was 

s u b j e c t t o t h e same e n v i r o n m e n t a l c a t e g o r i e s ( T a b l e 2 . 2 ) . 

As w e l l a s t h e s a m p l i n g c r i t e r i a l i s t e d a b o ve t h e f o l l o w i n g 
2 

w e r e u s e d i n t h e s e l e c t i o n o f 1 cm s a m p l e s : 

a ) r e p r e s e n t a t i v e o f t h e ma i n p h y s i o g n o m i c f o r m s l i s t e d 

i n T a b l e 2 . 2 

b) r e p r e s e n t a t i v e o f any s p e c i e s , l o c a l l y d o m i n a n t , 

c o v e r i n g a n y c o n s i d e r a b l e a r e a , b u t n o t i n c l u d e d w i t h ( a ) 

c ) p a i r s o f s a m p l e s whose e n v i r o n m e n t d i f f e r s w i t h r e s p e c t 

o n l y i n one p a r a m e t e r 

d) i n c l u s i o n o f s p e c i e s o f s p e c i a l i n t e r e s t , b u t n o t 

r e p r e s e n t e d i n any o f t h e o t h e r c a t e g o r i e s 

2 . 2 2 P r e s e r v a t i o n 

M ethods o f p r e s e r v a t i o n w e r e c h o s e n a f t e r m i c r o s c o p i c 

e x a m i n a t i o n o f t h e s t a t e o f p r e s e r v a t i o n o f s a m p l e s b r o u g h t 

b a c k by B. A. W h i t t o n from h i s v i s i t t o A l d a b r a i n J a n u a r y 

1 9 6 9 . S a m p l e s o f b l u e - g r e e n a l g a e w e re p r e s e r v e d b e s t i n 

b u f f e r e d g l u t a r a l d e h y d e , g r e e n a l g a e a nd f l a g e l l a t e s i n 

f o r m a l d e h y d e . As most a q u a t i c and damp mud s a m p l e s c o n t a i n e d 

r e p r e s e n t a t i v e s o f b o t h o f t h e s e g r o u p s s a m p l e s were d i v i d e d 

i n t o t h r e e and p r e s e r v e d a s f o l l o w s : 
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T a b l e . 2.2 P h y s i o g n o m i c and e n v i r o n m e n t a l c a t e g o r i e s r e c o r d e d 

f o r e a c h s a m p l e . (The n umbers o f c a t e g o r i e s a r e 

n o t s e q u e n t i a l due t o t h e i r b e i n g a d a p t e d from t h e 

Durham r i v e r a n a l y s i s s y s t e m ( 2 . 3 8 3 ) ) . C o m p u t e r 

c o d e s f o r e a c h c a t e g o r y a r e g i v e n i n b r a c k e t s . 

a) P h y s i o g n o m i c (PHY) 

0. Not known 

1. F i l m 

2. F i l a m e n t s o r . f i l a m e n t o u s f l o e , + h o r i z o n t a l 

3. F i l a m e n t s , p r e d o m i n a n t l y v e r t i c a l away from s u b s t r a t u m 

4. T o t a l l y e n c r u s t i n g 

5. P a ; r t i a l l y e n c r u s t i n g 

6. " F e l t " : i n t e r w o v e n f i l a m e n t s o r o t h e r s m a l l t h a l l i 

(+ p r o s t r a t e , w i t h o u t s o f t m u c i l a g e , o f t e n l i f t i n g a s 

s h e e t ) 

7. A t t a c h e d s u b s p h e r i c a l o r h e m i s p h e r i c a l c o l o n i e s , w i t h o u t 

o b v i o u s s u r f a c e f i l m 

8. A t t a c h e d s u b s p h e r i c a l o r h e m i s p h e r i c a l c o l o n i e s , w i t h 

o b v i o u s s u r f a c e f i l m o r o t h e r c l o s e l y a s s o c i a t e d s u r f a c e 

g r o w t h 

9. (Not a p p l i c a b l e ) 

1 0 . L a r g e r g e l a t i n o u s c o l o n i e s 

1 2 . V a r i o u s l a r g e r p l a n t g r o w t h s , ± . v e r t i c a l 

1 3 . " L o o s e " c o l o n i e s , g r e a t e r t h a n 4 mm d i a m e t e r 

14. A l g a e d i s p e r s e d among l o o s e n o n - l i v i n g p a r t i c l e s 

1 5. P l a n k t o n i c , w h o l e " s t a n d i n g c r o p " 

4 1 . Not " s t a n d i n g c r o p " , o n l y s u b s a m p l e o f d a t a r e c o r d e d 

e l s e w h e r e : s e e n o t e b o o k s h e l d i n Durham. 
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4 2 . Not " s t a n d i n g c r o p " , f l o a t i n g a t o r n e a r s u r f a c e , d a t a 

n o t r e c o r d e d e l s e w h e r e 

4 3 . Not " s t a n d i n g c r o p " , p l a n k t o n s a m p l e d c . 20 mm b e l o w 

s u r f a c e , d a t a n o t r e c o r d e d e l s e w h e r e 

6 0 . " A u f w u c h s " on l a r g e r p l a n t : g e n e r a l m i c r o e n v i r o n m e n t 

( s q u e e z i n g s e t c . ) 

6 1 . " A u f w u c h s * on l a r g e r p l a n t : f i l m 

6 2 . " A u f w u c h s " on l a r g e r p l a n t : f i l a m e n t s o r f i l a m e n t o u s f l o e 

6 3 . " A u f w u c h s " on l a r g e r p l a n t : f i l a m e n t s , p r e d o m i n a n t l y 

v e r t i c a l 

6 4 . " A u f w u c h s " on l a r g e r p l a n t : p a r t i a l l y e n c r u s t i n g 

6 5 . " A u f w u c h s " on l a r g e r p l a n t : 

6 6 . " A u f w u c h s " on l a r g e r p l a n t : a t t a c h e d s u b s p h e r i c a l o r 

h e m i s p h e r i c a l c o l o n i e s , w i t h o u t o b v i o u s s u r f a c e f i l m 

6 7 . " A u f w u c h s " on l a r g e r p l a n t : a t t a c h e d s u b s p h e r i c a l o r 

h e m i s p h e r i c a l c o l o n i e s , w i t h o b v i o u s s u r f a c e f i l m 

b) P r o p o r t i o n o f s u b s t r a t u m ( l i v i n g + n o n - l i v i n g ) c o n t r i b u t e d 

by same p h y s i o g n o m i c f o r m s a s t h e s a m p l e u n i t (PRO) 

0. Not known 

1 . 0 - 0.1% 

2. 0.1 - 1% 

3 . 1 - 10% 

4. 10 - 1 0 0 % 

9. Not a p p l i c a b l e 

c ) T h i c k n e s s s c a l e ( T H I ) 

0. Not known 

1. V e r y t h i n 

2. T h i n 
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3. M o d e r a t e 

4. T h i c k (5 - 10 mm) 

5. V e r y t h i c k ( 1 0 mm+) 

9. Not a p p l i c a b l e 

d) S u b s t r a t e (SUB) 

O. Not known 

3. O t h e r l i m e s t o n e 

9. Not a p p l i c a b l e , i n c l u d i n g ' o b v i o u s l y m i x e d ' 

1 5 . P l a s t i c 

16. Dead p l a n t , s p e c i e s n o t r e c o g n i z a b l e , n o t p e a t 

1 7 . Humic s o i l (humus c o n t e n t > 5 0 % ) 

1 8 . L i m e s t o n e s o i l ( > 5 0 % d e g r a d e d l i m e s t o n e ) 

1 9 . S a n d 

20 . L i v e b a r k 

2 1 . O t h e r p l a n t 

2 2 . Bone 

e) S u b s t r a t e s i z e ( S . S I ) 

0. Not known 

1. S h e e t ( o r t o t a l l y i m m o v e a b l e ) 

2. L a r g e b o u l d e r 

3. Medium b o u l d e r 

4. L a r g e p e b b l e o r s m a l l b o u l d e r 

5. S m a l l p e b b l e 

6. S a n d - s i z e p a r t i c l e s 

7. C o a r s e o r medium s i l t 

8. V e r y f i n e s i l t 

9. Not a p p l i c a b l e 
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f ) S u b s t r a t e m i c r o t o p o g r a p h y (TOP) 

0. Not known 

1. M a r k e d l y e m e r g e n t above a v e r a g e l e v e l 

2. P l a n e 

3. H o l l o w s (± r o u n d ) 

4. C r a c k 

g) S u r f a c e i n c l i n a t i o n ( I N C ) 

0. Not known 

1. None 

2. J u s t d e t e c t a b l e , v i s u a l l y 10° 

3. 10 - 45° 

4. 45 - 85° 

5. A p p r o x i m a t e l y v s r t i c a l 

6. More t h a n v e r t i c a l 

h) S u r f a c e a s p e c t (ASP) 

0. Not known 

5. N o r t h f a c i n g 

6. S o u t h f a c i n g 

7. E a s t f a c i n g 

8. W e s t f a c i n g 

i ) W a t e r d e p t h a t p o s i t i o n o f s a m p l e (DEP) 

0. Not known 

1. D r y 

2. M o i s t , o r v e r y t h i n f i l m (2 mm) 

3. 2 - 20 mm 

4. 20 - 100 mm 

5. O v e r 100 mm 

9. Not a p p l i c a b l e 
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j ) E x p o s u r e t o l i g h t a t a c t u a l s a m p l e p o i n t ( L I ) 

0. Not known 

1. More o r l e s s open t h r o u g h y e a r 

2. M o d e r a t e c o v e r t h r o u g h y e a r 

3. H e a v y s h a d e t h r o u g h y e a r 

4. M o d e r a t e s h a d e i n summer 

5. H e a v y s h a d e i n summer 

6. I n t e r m i t t e n t d a i l y s h a d e 

9. Not a p p l i c a b l e 
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a) 2 t o q l u t a r a I d e h y d e I n d i s t i l l e d w a t e r 

b) 4v. Fornin I d o h y d e s f j t u r . i t e d w i t h CaCO^ 

c ) d r y i n g i n t h e s h a d e 

P r e s e r v e d l i q u i d s a m p l e s w e r e s t o r e d i n 1 0 , 30 o r 250 ml 

p o l y e t h y l e n e b o t t l e s and s e a l e d by d i p p i n g t h e t o p s i n 

m o l t e n p a r a f f i n wax. S m a l l a i r d r i e d s a m p l e s were s e a l e d 

by s t a p l e s i n g r e a s e - p r o o f b a g s , l a r g e r s a m p l e s w e r e s e a l e d 

by s t a p l e s i n h e a v y gauge p o l y e t h y l e n e b a g s . B. A. W h i t t o n 

( p e r s . comm.) ha d added s i l i c a g e l t o h i s d r i e d s a m p l e s . 

On r e t u r n t o Durham he f o u n d t h a t many o f t h e s e s a m p l e s 

w o u l d not: grow when p l a c e d i n c u l t u r e m e d i a . I t was t h o u g h t 

t h a t t h e p r e s e n c e o f s i l i c a g e l m i g h t h a v e k i l l e d t h e s e s a m p l e s 

and i t was t h e r e f o r e n o t i n c l u d e d w i t h d r i e d s a m p l e s c o l l e c t e d 

d u r i n g my v i s i t . 

2.23 E x a m i n a t i o n 

P r e l i m i n a r y e x a m i n a t i o n s w e r e c a r r i e d o u t i n t h e f i e l d 

u s i n g t h e p o r t a b l e f i e l d m i c r o s c o p e ( 2 . 2 1 ) . E v e r y a t t e m p t was 

made t o e x a m i n e s a m p l e s i n d e t a i l a s s o o n a s p o s s i b l e a f t e r 

c o l l e c t i o n . On e x t e n d e d e x c u r s i o n s h o w e y e r s a m p l e s had t o 

be s t o r e d f o r up t o two d a y s b e f o r e d e t a i l e d e x a m i n a t i o n 

c o u l d t a k e p l a c e ( 2 . 2 1 ) . S u c h s a m p l e s were compared w i t h 

p o r t i o n s o f t h e s a m p l e w h i c h had b e e n p r e s e r v e d a t t h e t i m e 

o f c o l l e c t i o n ( 2 . 2 1 ; 2 . 2 2 ) . V e r y few s a m p l e s seemed a f f e c t e d 

by s t o r a g e . On r e t u r n t o t h e l a b o r a t o r y h o w e v e r t h e s a m p l e s 

m o s t l i k e l y t o d e t e r i o r a t e w e r e e x a m i n e d f i r s t . The 

o r d e r o f e x a m i n a t i o n w a s : 
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a) a q u a t i c m a c r o p h y t e s f o r e p i p h y t i c and a u f w u c h s s p e c i e s 

b) p l a n k t o n s a m p l e s 

c ) mud s a m p l e s 

d) s u b s t r a t e s o t h e r t h a n s o i l and r o c k 

e) s o i l s a m p l e s 

f ) r o c k s 

S a m p l e s w e r e e x a m i n e d u s i n g a d i s s e c t i n g m i c r o s c o p e and a 

t r a n s m i t t e d l i g h t m i c r o s c o p e ( W i l d M i l ) , f i t t e d w i t h s c r e w 

m i c r o m e t e r m e a s u r i n g e y e p i e c e . T h i s l a t t e r a t t a c h m e n t 

p e r m i t t e d v e r y a c c u r a t e m e a s u r e m e n t o f e v e n v e r y s m a l l f o r m s . 

F o r e a c h s a m p l e two s l i d e s w e r e p r e p a r e d w i t h 22 x 44 mm 

c o v e r s l i p s a n d e a c h was s y s t e m a t i c a l l y s c a n n e d o v e r i t s w h o l e 

a r e a . D r y m a t e r i a l was s o a k e d i n r a i n w a t e r f o r 2 h p r i o r t o 

e x a m i n a t i o n . Rock s a m p l e s w e r e e x a m i n e d f o r a s s o c i a t e d 

e p i l i t h i c and e n d o l i t h i c s p e c i e s by t h e f o l l o w i n g t r e a t m e n t : 

a) r o w e t t e d for two h o u r s i n r a i n w a t e r i f d r y 

b) o b s e r v a t i o n w i t h d i s s e c t i n g m i c r o s c o p e 

c ) o b s e r v a t i o n o f s u r f a c e s c r a p e 

d) a s m a l l c h i p o f r o c k was i m m e r s e d i n 10% HCl f o r 

10 - 20 s ; t h i s n o r m a l l y c a u s e d t h e r e l e a s e ( u s u a l l y 

a s a s h e e t ) o f e n c r u s t i n g and a s s o c i a t e d s p e c i e s 

e) a f t e r t h e r e l e a s e o f e n c r u s t i n g s p e c i e s t h e c h i p o f 

r o c k was t r a n s f e r r e d t o f r e s h 10% HCl and i m m e r s e d f o r 

a l o n g e r p e r i o d i n o r d e r t o r e l e a s e e n d o l i t h i c s p e c i e s 

Where p o s s i b l e b i n o m i a l s w ere a l l o c a t e d t o s p e c i e s u s i n g t h e 

t a x o n o m i c c o n v e n t i o n s d i s c u s s e d i n ( 1 . 4 ) . 
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2.3 P h y s i c a l a nd c h e m i c a l t e c h n i q u e s 

2 . 3 1 M e t e o r o l o g i c a l 

The R o y a l S o c i e t y r e s e a r c h s t a t i o n on l i e P i c a r d was 

a l s o a s y n o p t i c o b s e r v a t i o n s t a t i o n , w h e r e t h e f o l l o w i n g 

d a i l y r e a d i n g s w e r e t a k e n : c l o u d c o v e r , w i n d d i r e c t i o n , 

w i n d s p e e d , b a r o m e t r i c p r e s s u r e , d r y b u l b t e m p e r a t u r e , wet 

b u l b t e m p e r a t u r e , r e l a t i v e h u m i d i t y , r a i n f a l l , maximum 

t e m p e r a t u r e , minimum t e m p e r a t u r e , e a r t h s u r f a c e g r a s s 

t e m p e r a t u r e and one f o o t e a r t h t e m p e r a t u r e . D a t a c o l l e c t e d 

a t the s y n o p t i c o b s e r v a t i o n s t a t i o n h a s b e e n i n c l u d e d i n t h e 

p r e s e n t s t u d y f o r c o m p a r a t i v e p u r p o s e s ( 3 . 1 ) . Some 

i n d i v i d u a l t e m p e r a t u r e and r e l a t i v e h u m i d i t y m e a s u r e m e n t s 

w e r e t a k e n from a r a n g e o f a l g a l h a b i t a t s on l i e P i c a r d . 

T e m p e r a t u r e m e a s u r e m e n t s were t a k e n u s i n g a t h e r m i s t o r 

t h e r m o m e t e r p r o d u c e d s p e c i a l l y f o r u s e i n t h i s r e s e a r c h 

p r o j e c t by. t h e e l e c t r o n i c s w o r k s h o p s , Durham U n i v e r s i t y . 

T h i s t h e r m o m e t e r had a p r o b e w i t h a d i a m e t e r o f 1 cm w h i c h 

p e r m i t t e d a c c e s s t o e x t r e m e l y c o n f i n e d s p a c e s . A s h r o u d 

a r o u n d t h e p r o b e p r e v e n t e d a i r movements a f f e c t i n g r e a d i n g s . 

R e s p o n s e o f t h e t h e r m o m e t e r was r a p i d ( a b o u t 10 s ) ; c o o l i n g 

o f t h e a r e a u n d e r t h e p r o b e due t o s h a d i n g was t h e r e f o r e 

n e g l i g i b l e . Two m e a s u r e m e n t s w e r e made d u r i n g t h e d a y , t h e 

f i r s t b e t w e e n 0 5 1 5 h and 0 7 1 5 h t o o b t a i n an i n d i c a t i o n o f 

minimum t e m p e r a t u r e s . The s e c o n d m e a s u r e m e n t was made b e t w e e n 

1530 h and 1600 h t o o b t a i n an i n d i c a t i o n o f maximum t e m p e r a t u r e s 

R e l a t i v e h u m i d i t y d a t a w e r e c o l l e c t e d i n t h e f i e l d u s i n g 

an A t k i n s 9 0 0 2 3 p o r t a b l e p s y c h r o m e t e r ( A t k i n s T e c h n i c a l I n c . , 

F l o r i d a , U . S . A . ) , w h i c h g a v e w et and d r y a i r t e m p e r a t u r e s . 
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The p n y c h r o m e t e r had a 'gun' type; p r o b o w i t h an a p e r t u r e o f 

1 cm w h i c h p e r m i t t e d a c c e s s t o c o n f i n e d s p a c e s . A c t u a l 

v a l u e s o f r e l a t i v e h u m i d i t y w e r e c a l c u l a t e d from p s y c h r o -

m e t r i c t a b l e s ( M a r v i n , 1 9 7 3 ) . R e a d i n g s w e r e t a k e n w i t h thfe 

p r o b e a t g r o u n d l e v e l and a t a h e i g h t o f 1 m. F o u r t e e n ' 

s i t e s w h i c h r e p r e s e n t a r a n g e o f a l g a l h a b i t a t s on t h e a t o l l 

w e r e c h o s e n f o r c o m p a r i s o n . A l l t h e s i t e s w e re m e a s u r e d 

t w i c e d u r i n g t h e d a y . The f i r s t m e a s u r e m e n t was t a k e n b e t w e e n 

0 6 1 5 h and 0 7 1 5 h t o o b t a i n an i n d i c a t i o n o f maximum v a l u e s , 

t h e s e c o n d r e a d i n g b e t w e e n 1330 h and 1430 h t o o b t a i n an 

i n d i c a t i q n o f minimum v a l u e s . The s y n o p t i c o b s e r v a t i o n 

s t a t i o n was c h o s e n a s t h e r e f e r e n c e p o i n t , t h e f i r s t and ^ 

l a s t r e a d i n g s b e i n g t a k e n t h e r e t o o b t a i n an i n d i c a t i o n o f 

any c h a n g e s w h i c h t o o k p l a c e d u r i n g t h e h o u r i t t o o k t o t a k e 

t h e r e a d i n g s . 

2.32 A n a l y s i s o f w a t e r 

T h e l o c a t i o n o f t h e p o o l s s t u d i e d i s shown i n F i g . 2 . 1 3 , 

e x a m p l e s a r e i l l u s t r a t e d i n F i g s 2.3 - 2.12 and t h e e n v i r o n m e n t a l 

d e t a i l s s u m m a r i z e d i n T a b l e 2.1 and A p p e n d i x I I . A l l t h e p o o l s 

s t u d i e d w e r e f r e e f r o m t i d a l i n f l u e n c e . The p o o l s w ere s a m p l e d 

f o r t h e i r w a t e r c h e m i s t r y b u t f o r p r a c t i c a l r e a s o n s ( 2 . 2 1 ) i t 

was n o t p o s s i b l e t o a d o p t a r i g o r o u s programme o f v i s i t s t o 

p o o l s , t i m e o f d a y s a m p l i n g , o r m e a s u r e m e n t s o f a l l p a r a m e t e r s 

f o r a l l s a m p l e s . A summary o f i n d i v i d u a l a n a l y s e s c a r r i e d 

o u t i s g i v e n i n T a b l e 2 . 3 . Two m a i n programmes o f s a m p l i n g 

and a n a l y s i s w e r e a d o p t e d . 

Programme A was u s e d t o e s t a b l i s h t h e m a i n f e a t u r e s o f 

p o o l s a n d p o s s i b l e c o r r e l a t i o n s b e t w e e n i n d i v i d u a l i o n s . 
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F i g . 2.13 A l d a b r a s h o w i n g t h e l o c a t i o n o f t h e 20 p o o l s 

s t u d i e d f o r w a t e r c h e m i s t r y . ( P o o l s s i t u a t e d 

w i t h i n 5 m o f e a c h o t h e r a r e r e p r e s e n t e d by 

o n l y one s q u a r e .) The a t o l l i s shown i n i n s e t 

t o d e m o n s t r a t e t h e r e l e v a n t p o s i t i o n s o f t h e 

two s a m p l i n g a r e a s . 
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T h i s c o n s i s t e d o f 54 s a m p l e s from 19 d i f f e r e n t p o o l s . 

S a m p l e s t a k e n f r o m a s i n g l e p o o l on more t h a n one o c c a s i o n , 

w e r e i n a l l c a s e s s e p a r a t e d by a t l e a s t two w e e k s . I n most 

c a s e s t h e r e w e r e a b o u t 17 w e e k s b e t w e e n t h e f i r s t and l a s t 

s a m p l e . Most s a m p l e s i n programme A w e r e c o l l e c t e d b e t w e e n 

0800 h and 1100 h . 

Programme B was u s e d t o e s t a b l i s h t h e c h a n g e s i n 

i n d i v i d u a l p a r a m e t e r s o v e r a p e r i o d o f 24 h. I t i n v o l v e d a 

f u r t h e r 82 s a m p l e s i n a d d i t i o n t o t h o s e i n programme A. 

P o o l s Wl, W2, W4, W5 and WlO w e r e a l l s t u d i e d o v e r f u l l 24 h 

c y c l e s , w h i l e T l and T2 w e r e s t u d i e d from e a r l y m o r n i n g t o 

l a t e e v e n i n g . 

I n a d d i t i o n t o t h e s e s a m p l i n g p r o g r a m m e s , i n d i v i d u a l 

m e a s u r e m e n t s f o r t e m p e r a t u r e , pH and d i s s o l v e d o x y g e n were 

made on o t h e r o c c a s i o n s , i n t h e s e same p o o l s and a l s o i n 

o t h e r p o o l s . Where r e s u l t s f r o m t h e s e a r e i n c l u d e d t h i s i s 

m e n t i o n e d s p e c i f i c a l l y . 

Where a p o o l was d e e p enough, w a t e r was c o l l e c t e d w i t h 

a g l a s s b e a k e r a t 20 cm d e p t h ; i f t h e p o o l was s h a l l o w t h e 

s a m p l e was t a k e n from a p o i n t h a l f - w a y b e t w e e n t h e s u r f a c e 

a n d t h e b o t t o m o f t h e p o o l . The s a m p l e was i m m e d i a t e l y 

f i l t e r e d t h r o u g h a No. 2 S i n t a f u n n e l ( G a l l e n k a m p , S t o c k t o n , 

E n g l a n d ) . The p o r e s i z e q u o t e d by t h e m a n u f a c t u r e r f o r t h i s 

f i l t e r i s 40 - 50 jam. T h i s f u n n e l r e m o v e d t h e b u l k o f any 

a l g a l s t a n d i n g c r o p p r i o r t o s t o r a g e o r a n a l y s i s . The b u l k 

o f t h e s a m p l e s ( u s u a l l y 250 ml) w ere s t o r e d i n 250 ml s c r e w -

t o p p o l y t h e n e b o t t l e s . P r i o r t o s t o r a g e t h e r u b b e r l i n e r s o f 

t h e b o t t l e s w e r e r e m o v e d , a s i t h a s b e e n shown t h a t t h e y l e a k 
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z i n c ( B . A. W h i t t o n , ptvr;:. comm.). The t o p s were t h e n 

d i p p e d i n m o l t e n wax and t h e b o t t l e s s t o r e d i n a deep 

f r e e z e a t - 10°C ( e x c e p t f o r t h e t i m e s p e n t i n t r a n s i t 

b e t w e e n A l d a b r a and D u r h a m ) . The r e m a i n d e r o f t h e s a m p l e s 

w e r e u s e d f o r i i i s i t u a n a l y s i s (2 . 326 , 2 .327) . 

2 . 3 2 1 C o n d u c t i v i t y 

C o n d u c t i v i t y m e a s u r e m e n t s f r o m r e p r e s e n t a t i v e p o o l s 

w e r e made wh e r e p o s s i b l e , u s i n g a t y p e M.C.5 N a t i o n a l 

I n s t i t u t e o f O c e a n o g r a p h y c o n d u c t i v i t y m e t e r . The l i m i t s 

o f t h e s t a n d a r d m o del u s e d w ere 0 - 3 8 % ( i . e . 0 - 38 g S 

and 0 - 3 1 ° C . L i t t l e u s e c o u l d be made o f t h e i n s t r u m e n t 

a s i t was h e a v y , cumbersome and was s u p p l i e d w i t h an 

e x t r e m e l y l o n g , h e a v y , c a b l e . As t h e p r o b e was c y l i n d r i c a l 

w i t h a v o l u m e o f 72 cm"̂  i t was f a r t o o l a r g S t o be u s e d i n 

t h e s m a l l e r p o o l s . 

2.322 O p t i c a l d e n s i t y 

O p t i c a l d e n s i t y was r e a d on a H i l g e r and W a t t s U v i s p e c 

a t 2 4 0 , 254 and 420 nm u s i n g h i g h p r e c i s i o n 4 x 1 cm o p t i c a l 

c e l l s ( T h e r m a l S y n d i c a t e L t d . ) . 

2.323 T e m p e r a t u r e 

T e m p e r a t u r e o f r e p r e s e n t a t i v e p o o l s and some t e r r e s t r i a l 

h a b i t a t s w e r e m e a s u r e d by one o r more o f t h e f o l l o w i n g methods 

a) m e r c u r y i n g l a s s t h e r m o m e t e r s 

b) t h e t h e r m i s t o r p r o b e a s s o c i a t e d w i t h t h e o x y g e n m e t e r 

( 2 . 3 2 5 ) 
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c ) t h e p r o b e a s s o c i a t e d w i t h t h e p s y c h r o m e t e r ( 2 . 3 1 ) 

d) t h e t h e r m i s t b r p r o b e p r o d u c e d by t h e E l e c t r o n i c s 

D e p a r t m e n t , Durham U n i v e r s i t y ( 2 . 3 1 ) 

Where m e r c u r y i n g l a s s t h e r m o m e t e r s were u s e d t h e t e m p e r a t u r e 

t a k e n was t h e a v e r a g e o f t h e r e a d i n g s g i v e n by t h r e e 

t h e r m o m e t e r s . T e m p e r a t u r e r e a d i n g s i n p o o l s w ere a l w a y s 

t a k e n s i m u l t a n e o u s l y w i t h c o n d u c t i v i t y , pH and d i s s o l v e d 

o x y g e n . 

2.324 pH 
• ' i 

M e a s u r e m e n t s o f pH were made u s i n g a Pye Unicam model 

203 p o r t a b l e m e t e r c o m b i n e d w i t h a g l a s s e l e c t r o d e ( s i n t a 

p l u g , 450 E 7) and a 1 M K C l r e f e r e n c e e l e c t r o d e . The o 

p r o b e s w e r e c a l i b r a t e d u s i n g pH b u f f e r s made up a t pH 4.0, 

7.0 and 9.2 u s i n g ' S o l o i d ' b u f f e r t a b l e t s ( B u r r o u g h s -

W e l l c o m e & Co.) i n d i s t i l l e d w a t e r a t 2 0 ° C . I n t h e f i e l d 

pH v a l u e s w e r e o b t a i n e d by p l a c i n g t h e e l e c t r o d e i n t o t h e 

w a t e r v e r t i c a l l y a s c a r e f u l l y a s p o s s i b l e t o a v o i d d i s t u r 

b a n c e . V a l u e s w e r e n o r m a l l y o b t a i n e d from a d e p t h o f 0.1 m. 

Where t h e p o o l o r s t r e t c h o f w a t e r was s h a l l o w e r t h a n t h i s 

t h e v a l u e was o b t a i n e d from a p o i n t h a l f w a y b e t w e e n t h e 

s u r f a c e and t h e b o t t o m o f t h e p o o l . R e a d i n g s w ere o b t a i n e d 

f r o m more t h a n one p o i n t i n o r d e r t o c h e c k f o r v a r i a t i o n s 

w i t h i n t h e p o o l . 

2.325 D i s s o l v e d o x y g e n 

D i s s o l v e d o x y g e n m e a s u r e m e n t s were made u s i n g a L a k e l a n d s 

I n s t r u m e n t Company p o r t a b l e m e t e r , w i t h a c c e s s o r y c a b l e and 

a M a c k e r e t h t y p e e l e c t r o d e . When n o t i n u s e t h e e l e c t r o d e 
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was s t o r e d i n s a t u r a t e d s o d i u m s u l p h i t e s o l u t i o n t o p r e v e n t 

u n n e c e s s a r y o x i d a t i o n o f t h e e l e c t r o l y t e . D i s s o l v e d o x y g e n 

was r e a d on a s c a l e o f 0 - 100% s a t u r a t i o n . When v a l u e s 

e x c e e d e d 100% s a t u r a t i o n and r e f r i g e r a t i o n was a v a i l a b l e 
A 

( i . e . on l i e P i c a r d ) an a i r t i g h t c o n t a i n e r was c o m p l e t e l y 

f i l l e d w i t h a s a m p l e o f t h e w a t e r u n d e r t e s t and c o o l e d t o 

4°C. A t t h i s t e m p e r a t u r e t h e o x y g e n s a t u r a t i o n c o u l d be r e a d 

on t h e s c a l e o f t h e m e t e r . From t h i s v a l u e t h e s a t u r a t i o n 

o f o x y g e n p r e s e n t a t t h e t i m e o f s a m p l i n g c o u l d be c a l c u l a t e d . 

R e a d i n g s w e r e t a k e n a t 10 cm i n t e r v a l s b e t w e e n t h e s u r f a c e 

and t h e d e e p e s t p o i n t i n t h e p o o l . I f t h e bottom mud was 

d e e p enough r e a d i n g s w e r e a l s o t a k e n i n t o t h e mud. 

2.3 26 C a t i o n s 

Na, K, Mg, Ca w e r e a l l m e a s u r e d a f t e r r e t u r n t o t h e U.K. 

H y d r o c h l o r i c a c i d ( ' A n a l a r ' G r a d e , B.D.H. L t d . ) was added t o 

t h e s a m p l e s and m e a s u r e m e n t s w e r e made by a t o m i c a b s o r p t i o n 

s p e c t r o s c o p y ( P e r k i n - E l e m e r 4 0 3 ) . 

2.3 27 A n i o n s 

C h l o r i d e was m e a s u r e d on r e t u r n t o U.K. u s i n g an 

a r g e n t o m e t r i c t e c h n i q u e ( S t r i c k l a n d & P a r s o n s , 1 9 6 8 ; S t a n d a r d 

M e t h o d s , 1 9 7 1 ) . O r t h o p h o s p h a t e , p o l y p h o s p h a t e , o r g a n i c 

p h o s p h a t e , ((NH^ + NH^) - N, NO2 - N, NO^ - N) were a l l 

m e a s u r e d a t t h e t i m e o f s a m p l i n g u s i n g HACH p o r t a b l e k i t s 

( H a c h C h e m i c a l Co., I o w a , U . S . A . ) . E a c h k i t c o n s i s t e d o f d r y , 

p o w d e r e d r e a g e n t s p a c k e d i n i n d i v i d u a l , p r e - m e a s u r e d amounts 

i n s e a l e d p o l y e t h y l e n e ' p o w d e r - p i l l o w s " ' . E a c h ' p i l l o w ' 

c o n t a i n e d t h e e x a c t amount o f r e a g e n t r e q u i r e d f o r one t e s t . 
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t h i s b e i n g a d d e d t o a s t a n d a r d v o l u m e o f w a t e r s a m p l e i n a 

g l a s s t u b e . On m i x i n g t h e c h e m i c a l w i t h t h e w a t e r s a m p l e 

a c o l o u r r e a c t i o n o c c u r r e d , t h e i n t e n s i t y o f w h i c h was 

c o m p a r e d w i t h a c o m p a r a t o r d i s c u s i n g an u n r e a c t e d s a m p l e 

o f w a t e r a s a b l a n k . The c o n c e n t r a t i o n s c o u l d t h e n be 

c a l c u l a t e d i n mg 1~^ from t h e r e a d i n g on t h e c o m p a r a t o r d i s c . 

2.33 A n a l y s i s o f p h o t o p i g m e n t s 

2.331 I n t r o d u c t i o n 

T h e c h l o r o p h y l l a_ c o n t e n t o f a l g a e was u s e d t o e s t i m a t e 

s t a n d i n g c r o p p e r u n i t a r e a o f a l g a l p o p u l a t i o n and t o 

q u a n t i f y a c e t y l e n e r e d u c t i o n e x p e r i m e n t s ( 5 ) . The r e s u l t s 

o f a c e t y l e n e r e d u c t i o n e x p e r i m e n t s w e r e g i v e n a s fig '^2^4 

|ig c h l a ^ min ^. I t was n o t p o s s i b l e t o e s t i m a t e c h l o r o p h y l l 

a_ on t h e a t o l l a n d t h e r e f o r e a d e t a i l e d d i s c u s s i o n i s i n c l u d e d 

h e r e t o j u s t i f y t h e methods a d o p t e d . 

The d e t e r m i n a t i o n o f p h o t o s y n t h e t i c p i g m e n t s f o r 

e s t i m a t i o n o f a l g a l s t a n d i n g c r o p i s a w i d e l y u s e d method i n 

t h e s t u d y o f a l g a l c o m m u n i t i e s (Moss, 1 9 6 7 a ) . S t r i c k l a n d 

( 1 9 6 0 ) h a s o u t l i n e d t h e many p r o b l e m s w h i c h may be a s s o c i a t e d 

w i t h t h i s m e t h o d . The more i m p o r t a n t p r o b l e m s w h i c h wisre 

a s s o c i a t e d w i t h d e t e r m i n i n g p h o t o s y n t h e t i c p i g m e n t s i n 

A l d a b r a n m a t e r i a l a r e o u t l i n e d b e l o w : 

a ) A l g a l m a t e r i a l f o r p i g m e n t e s t i m a t i o n h ad t o be s t o r e d 

f o r l o n g p e r i o d s . I t was h y p o t h e s i s e d t h a t a s t h e 

a l g a l m a t e r i a l on A l d a b r a was s u b j e c t e d t o f r e q u e n t 

d r y i n g and r e w e t t i n g t h e r e w o u l d be no s i g n i f i c a n t 

l o s s o f c h l o r o p h y l l on d r y i n g down and s u b s e q u e n t 
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r e w e t t i n g . E v i d e n c e s u p p o r t i n g t h i s h y p o t h e s i s was 

o b t a i n e d by e x p e r i m e n t ( 2 . 3 3 4 ) 

b) Due t o t h e o f t e n s m a l l s i z e o f s a m p l e s and t h e i r t o u g h 

n a t u r e t h e mo s t w i d e l y u s e d t e c h n i q u e o f b r e a k i n g down 

c o l o n i e s by g r i n d i n g w i t h s a n d p r o v e d i n e f f e c t i v e and 

open t o t h e i n t r o d u c t i o n o f e r r o r s 

c ) O n l y a c e r t a i n p e r c e n t a g e o f t h e t o t a l p i g m e n t s may be 

o b t a i n e d u s i n g c e r t a i n s o l v e n t s . The w i d e l y u s e d s o l v e n t 

a c e t o n e p r o v e d i n e f f e c t i v e i n t h e e x t r a c t i o n o f t h e 

p i g m e n t s o f t h e b l u e - g r e e n a l g a e i n v e s t i g a t e d i n t h e 

p r e s e n t s t u d y 

d) A b s o r p t i o n c o e f f i c i e n t s " a r e o n l y p a r t l y known f o r some 

p i g m e n t s ( L o r e n z e n , 1 9 6 7 ) . T h e s e v a r y from s o l v e n t t o 

s o l v e n t ( M a r k e r , 1 9 7 2 ) , and some h a v e o n l y b e e n 

c a l c u l a t e d f o r p a r t i c u l a r s o l v e n t s . When s m a l l 

e x p e r i m e n t a l e r r o r s o c c u r i n c o n j u n c t i o n w i t h e r r o r s 

i n t h e a b s o r p t i o n c o e f f i c i e n t s , l a r g e i n a c c u r a c i e s 

i n e s t i m a t e d c h l o r o p h y l l a_ r e s u l t ( M a r k e r , 1 9 7 2 ) . 

e ) L i g h t s c a t t e r i n g and l o s s o f d e f i n i t i o n o f a b s o r p t i o n 

b a n d s , e n h a n c e d a b s o r p t i o n v a l u e s and l o n g w a v e l e n g t h 

s h i f t i n t h e ba n d o f c h l o r o p h y l l a_, a r e a l l e r r o r s 

a s s o c i a t e d w i t h s p e c t r o p h o t o m e t r i c l i g h t c e l l s (Thomas 

& N a g a r a j a , 1 9 7 3 ) . T h e s e a r e o v e r c o m e i f g r o u n d - g l a s s 

f a c e c e l l s a r e u s e d . 

f ) A l g a l c o m m u n i t i e s may s o m e t i m e s c o n t a i n c h l o r o p h y l l 

d e g r a d a t i o n p r o d u c t s , w h i c h i n some i n s t a n c e s c a n 

c o n s t i t u t e a s i g n i f i c a n t f r a c t i o n o f t h e t o t a l g r e e n 

p i g m e n t e d m a t e r i a l s p r e s e n t ( Y e n t s c h & M e n z e l , 1963; 

L o r e n z e n , 1 9 6 7 ) . T h e s e b r e a k d o w n p r o d u c t s c a n g i v e 
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l a r g e e r r o r s i n e s t i i n n t e d c h l o r o p h y l l a_ when 

; ip<?Ct r o p l i o l.ortip | - r y I ;i I I . M I M I , I I K ^ Y n l i r . o r b i n l : lu ' 

r e d p a r t o f t h e s p e c t r u m ( L o r e n z e n , 1 9 6 7 ) . T h e y 

may a l s o be a s s o c i a t e d w i t h l o c a l s e d i m e n t s com

b i n e d w i t h t h e c o m m u n i t i e s . 

On a c i d i f i c a t i o n , a c h l o r o p h y l l a m o l e c u l e l o s e s a 

m a g n e s i u m atom and i s c o n v e r t e d t o p h a e o p h y t i n (Moss, 

1 9 6 7 a ) . L o r e n z e n ( 1 9 6 7 ) a d v o c a t e d t h i s a s a method o f 

d e t e r m i n i n g c h l o r o p h y l l a i n s a m p l e s c o n t a i n i n g p h a e o -

p i g m e n t s , d i s c r i m i n a t i n g b e t w e e n c h l o r o p h y l l o u s magnesium 

c o n t a i n i n g compounds and t h o s e w h i c h a r e magnesium f r e e 

by the a d d i t i o n o f 1 N HCl and t h e r e s u l t i n g c h a n g e i n 

a b s o r b a n c e . The c a l c u l a t i o n a s s u m e s t h a t a l l t h i s p i g m e n t 

i s p h a e o p h y t i n , when i n f a c t a s m a l l p r o p o r t i o n w i l l be 

o t h e r p r o d u c t s ( P a t t e r s o n & P a r s o n s , 1 9 6 3 ) . The c a l c u l a t i o n 

o f t h e c h l o r o p h y l l a: p h a e o p h y t i n a_ r a t i o was d i s c u s s e d by 

Moss ( 1 9 6 7 a ) and he l a t e r u s e d t h i s t o d e r i v e e q u a t i o n s f o r 

e s t i m a t i n g a b s o l u t e c o n c e n t r a t i o n s o f p i g m e n t s (Moss, 1 9 6 7 b ) . 

L o r e n z e n ( 1 9 6 7 ) b a s e d h i s method on t h e a b s o r p t i o n a t 665 nm; 

h e a s s u m e d t h a t t h e s p e c t r u m o f p h a e o p h y t i n a, was n o t 

a f f e c t e d by pH. V e r n o n ( 1 0 6 0 ) had n o t been a b l e t o demon

s t r a t e any e f f e c t o f pH u s i n g o x a l i c a c i d and Moss ( 1 9 6 7 a ) 

h a d o n l y b e e n a b l e t o d e m o n s t r a t e v e r y s m a l l e f f e c t s he 

c o u l d a t t r i b u t e t o pH. 

M a r k e r ( 1 9 7 2 ) a p p l i e d t h e p r i n c i p l e s o f L o r e n z e n ( 1 9 6 7 ) 

and Moss ( 1 9 6 7 a , 1967b) t o t h e u s e o f m e t h a n o l f o r t h e 

e x t r a c t i o n o f a l g a l pigments:; he showed t h a t m e t h a n o l was 
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more e f f i c i e n t t h a n a c e t o n e i n t h e e x t r a c t i o n o f 

c h l o r o p h y l l a from a r a n g e o f a l g a e w h i c h i n c l u d e d some 

b l u e - g r e e n a l g a l s p e c i e s . He a t t e m p t e d t o c o m p e n s a t e f o r 

s p e c t r a l c h a n g e s on a c i d i f i c a t i o n by t h e a d d i t i o n o f 

m a g n e s i u m c a r b o n a t e s o l u t i o n , b u t f o u n d t h a t p o o r r e p l i 

c a t i o n was o b t a i n e d due t o p r e c i p i t a t i o n o f p i g m e n t s upon 

n e u t r a l i z a t i o n . 

P r e l i m i n a r y e x t r a c t i o n s o f c h l o r o p h y l l a_ from A l d a b r a n 

m a t e r i a l s u g g e s t e d t h a t h o t m e t h a n o l was more e f f i c i e n t 

t h a n a c e t o n e t h o u g h a t t e m p t s t o n e u t r a l i z e u s i n g magnesium 

c a r b o n a t e p r o v e d t e d i o u s and t i m e - c o n s u m i n g due t o t h e l a r g e 

number o f s a m p l e s r e q u i r i n g e x t r a c t i o n . T a i l i n g & D r i v e r 

( 1 9 6 9 ) h a d s u g g e s t e d t h a t c h l o r o p h y l l a e x t r a c t e d i n 

m e t h a n o l d e g r a d e s r a p i d l y and i t was d e c i d e d t o d e t e r m i n e 

t h e r a t e o f d e g r a d a t i o n e x p e r i m e n t s by e x p e r i m e n t ( T a b l e 

2 . 4 ) . T he r e s u l t s s u g g e s t e d t h a t t h e e r r o r s i n t r o d u c e d by 

t h e t i m e - c o n s u m i n g p r o c e s s o f n e u t r a l i z a t i o n w o u l d be f a r 

g r e a t e r t h a n e s t i m a t i n g t h e p i g m e n t c o n c e n t r a t i o n s a s soon 

a s p o s s i b l e a f t e r e x t r a c t i o n and o m i t t i n g t h e n e u t r a l i z a t i o n 

p r o c e s s . 

A l l m a t e r i a l r e q u i r i n g p i g m e n t e s t i m a t i o n had been 

d r i e d i n a s t a n d a r d manner ( 2 . 3 7 ) , t h e a s s u m p t i o n b e i n g t h a t 

a l g a e s u b j e c t e d t o f r e q u e n t d r y i n g and r e w e t t i n g w o u l d show 

l i t t l e c h a n g e i n p i g m e n t c o m p o s i t i o n on r e w e t t i n g . T h i s was 

d e m o n s t r a t e d by e x p e r i m e n t ( 2 . 3 3 4 ) . I t was n o t p o s s i b l e 

h o w e v e r t o e x t r a c t p i g m e n t s d i r e c t l y f rom d r i e d m a t e r i a l and 

r e w e t t i n g was r e q u i r e d ( 2 . 3 3 1 ) . I t was h y p o t h e s i s e d t h a t 

t o o s h o r t a p e r i o d o f r e w e t t i n g m i g h t r e s u l t i n i n c o m p l e t e 
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T a b l e 2.4 The d e g r a d a t i o n of c h l o r o p h y l l a e x t r a c t s i n 

methanol when s t o r e d under d i f f e r e n t c o n d i t i o n s 

a) S t o r e d on a l a b o r a t o r y bench f o r 12 h a t 20°C i n 
a r t i f i c i a l l i g h t (500 I x ) 

c h l o r o p h y l l a_ 
(|ig) 

sample s p e c i e s b e f o r e a f t e r % d e c r e a s e 
s t o r a g e s t o r a g e 

1. Nostoc commune 188 .6 157.2 16.67 
2 . Nostoc commune 106 . 1 82.5 22 . 2 
3 . Nostoc commune 110.0 82.5- 25.0 
4. Nostoc commune 168.9 125.8 25.6 
5. Nostoc commune 129.6 98.2 24 . 2 
6 . Nostoc commune 157.2 125.8 20.0 
7 . Nostoc commune 137.6 110.0 20.0 
8. Nostoc commune 121.8 94 .3 22.6 
9. Nostoc sp. 451.9 373 .4 17.4 
0. T o l y p o t h r i x 235.8 196.5 16.7 

b y s s o i d e a R = 21.0 + 3.4 

b) S t o r e d 48 h i n the dark i n r e f r i g e r a t o r -4 C 

Jig c h l o r o p h y l l 

sample s p e c i e s b e f o r e 
s t o r a g e 

a f t e r 
s t o r a g e 

% d e c r e a s e 

1 
2 
3, 
4 , 
5 , 

Nostoc commune 
Nostoc commune 
Nostoc commune 
Nostoc commune 
Nostoc commune 

6. Nostoc commune 
7. Nostoc sp. 
8. Nostoc sp. 
9. T o l y p o t h r i x 

b y s s o i d e a 
10. T o l y p o t h r i x 

b y s s o i d e a 

216.2 
149 . 3 
13 7.6 
58 .9 

110.0 
66.81 

314.4 
373 .4 
294 .8 

235 .8 

216.2 
145.4 
137.6 
58.9 

110.0 
58 .9 

314.4 
373.4 
294 .8 

235.8 

0 
2, 
0 
0 
0 

11 , 
0 
0 
0 

0 

X = 1.4 + 3.5 

I t s h o u l d be noted t h a t the number of zero 
d e c r e a s e v a l u e s i n s e c t i o n b) a r e s i m p l y a 
p r o d u c t of the l i m i t s of a c c u r a c y of measuring 
the h e i g h t s of peaks produced on the 
sp e c t r o p h o t o m e t e r , r a t h e r than an a c t u a l v a l u e 
of z e r o d e c r e a s e i n c h l o r o p h y l l a. 
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T a b l e 2.5 E f f e c t o f d r y i n g and r e w e t t i n g on t h e amount o f 

c h l o r o p h y l l â  e x t r a c t e d from c o l o n i e s o f N o s t o c 
commune. The t w e n t y c o l o n i e s c h o s e n a l l a p p e a r e d 
s i m i l a r v i s u a l l y . 

S a m p l e s 1 - 1 0 w e r e r e w e t t e d o n l y 

S a m p l e s 1 1 - 2 0 w e r e r e w e t t e d , d r i e d and r e w e t t e d 

a g a i n 

S a m p l e s r e w e t t e d o n l y 

No, Wet w e i g h t (g) c h l a (\xg) c h l a /wet w e i g h t 

1. 0 . 34 65.6 1.92 X 
2 . 0.41 56 . 3 1.37 X 
3 . 0.37 65.6 1 . 80 X 
4 . 0 . 46 65.6 1 .40 X 
5. 0.51 28 . 1 0,56 X 
6 . 0. 36 65.6 1 .82 X 
7 . 0.39 84.4 2.16 X 
8 . 0.49 150.0 3 .06 X 
9 . 0.53 93.8 1 . 77 X 

10. 0.38 65.6 1.73 X 

X = 1.7 6 

S a m p l e s r e w e t t e d , d r i ad, r e w e t t e d 

No . Wet w e i g h t (g) c h l a (|ig) c h l a/we 

1 . 0.51 46.9 1.51 X 
2 . 0.46 103.13 2.24 X 
.3 . 0.39 93.8 2.41 X 
4 . 0.37 46.9 1 . 27 X 

5 . 0.47 75.0 1 .60 X 
6 . 0.27 84 .4 3.13 X 
7 . 0.50 93.8 1 . 88 X 
8. 0.31 65.6 2.12 X 
9 . 0.41 65.6 1.60 X 

10 . 0.32 84.4 2 . 64 X 

10 
10" 

10 
-4 
-4 
-4 

10 

10 -4 + 0.63 X 10 

10 -4 -4 

10 

10 

-4 10 

= 2.04 X 10 + 0.58 X 10 
-4 



98 
c h l o r o p h y l l r e l e a s e , and t h a t t o o l o n g a p e r i o d m i g h t r e s u l t 

i n a b n o r m a l p i g m e n t r a t i o s due t o t h e c o n d i t i o n s o f r e w e t t i n g . 

The l e n g t h o f t i m e c h o s e n f o r r e w e t t i n g was d e t e r m i n e d by 

c o n s i d e r i n g two f a c t o r s : 

a) t h e t i m e t a k e n t o r e a c h maximum w a t e r c o n t e n t 

b) t h e t i m e t a k e n f o r t h e o n s e t o f m e t a b o l i c p r o c e s s e s , 

i n t h i s c a s e t h e f i x a t i o n o f a t m o s p h e r i c n i t r o g e n 

d e t e r m i n e d by a c e t y l e n e r e d u c t i o n a s s a y . ( F i g . 5 . 3 ) 

E x p e r i m e n t s on w a t e r u p t a k e ( 2 . 3 4 , F i g . 5 . 2 ) and t h e 

o n s e t o f a c e t y l e n e r e d u c t i o n on t h r e e r e w e t t e d N o s t o c 

s p e c i e s s u g g e s t e d t h a t a r e w e t t i n g t i m e o f 8 h w o u l d be 

s u i t a b l e , by w h i c h t i m e a l l t h e s p e c i e s had a c h i e v e d o v e r 

80% m o i s t u r e c o n t e n t and h a d shown d e t e c t a b l e a c e t y l e n e 

r e d u c t i o n . The a b o v e c o n s i d e r a t i o n s l e d t o t h e a d o p t i o n o f 

t h e f o l l o w i n g s t a n d a r d method f o r t h e e x t r a c t i o n o f c h l o r o p h y l l 

a_ f r o m A l d a b r a n s a m p l e s . 

2 . 332 E x t r a c t i o n o f c h l o r o p h y l l a_ 

S a m p l e s w e r e r e w e t t e d i n d i s t i l l e d w a t e r f o r 8 h a t 32°C 

and 3000 I x . T h e y w e r e t h e n i n t r o d u c e d i n t o 30 ml M c C a r t n e y 

b o t t l e s c o n t a i n i n g 10 ml o f 9 5 % m e t h a n o l . The c a p s w i t h 

r u b b e r l i n e r s w e r e s c r e w e d down t i g h t l y and t h e b o t t l e s s t o o d 

i n a w a t e r b a t h m a i n t a i n e d a t 70°C. The b a t h was c o v e r e d 

w i t h a hood s o t h a t t h e e x t r a c t i o n t o o k p l a c e i n d a r k n e s s . 

E x t r a c t i o n was c o m p l e t e w i t h i n 5 t o 10 m i n s . However, up 

t o two e x t r a c t i o n s w e r e r e q u i r e d f o r some o f t h e T o l y p o t h r i x 

b y s s o i d e a s a m p l e s . E x t r a c t s w e r e f i l t e r e d i m m e d i a t e l y t h r o u g h 

24 mm G/FC f i l t e r d i s c s (Whatman), u n d e r r e d u c e d p r e s s u r e . 
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T h e e x t r a c t s w e r e t h e n made up t o known v o l u m e ( u s u a l l y 50 ml) 

u s i n g 9 5 % m e t h a n o l . A l i q u o t s w e r e t r a n s f e r r e d t o g r o u n d 

g l a s s s i d e d , h i g h p r e c i s i o n 1 cm o p t i c a l c e l l s ( T h e r m a l 

S y n d i c a t e L t d . ) . A b s o r p t i o n s p e c t r a w e r e r e a d a t 665 nm 

u s i n g a P e r k i n E l m e r Model 403 U l t r a v i o l e t s p e c t r o p h o t o m e t e r . 

E x t r a c t s w e r e t h e n a c i d i f i e d by a d d i n g one d r o p o f 1 N ' A n a l a r ' 

HCl (B.D.H. L t d . ) , and t h e a b s o r b a n c e a t 665 nm r e a d one 

m i n u t e l a t e r . T h i s method e n a b l e d up t o 40 e x t r a c t i o n s an 

h o u r t o be made, s a m p l e s w e r e s t o r e d i n a r e f r i g e r a t o r i n 

t h e d a r k p r i o r t o e s t i m a t i o n , and a l l w e r e e s t i m a t e d w i t h i n 

2 h o f e x t r a c t i o n . 

2 .333 E s t i m a t i o n o f c h l o r o p h y l l a_ 

The f o r m u l a e u s e d t o c a l c u l a t e c h l o r o p h y l l a_ and 

p h a e o p h y t i n a a r e e s s e n t i a l l y t h o s e u s e d by M a r k e r ( 1 9 7 2 ) w i t h 

t h e e x c e p t i o n t h a t a d i f f e r e n t ' a c i d f a c t o r ' c o n s t a n t h a s b e e n 

u s e d . T h e ' a c i d - f a c t o r ' d e n o t e s t h e r a t i o o f t h e a b s o r b a n c e 

b e f o r e a c i d i f i c a t i o n t o t h a t a f t e r a c i d i f i c a t i o n . 

a c i d f a c t o r = A ^ ^ ^ ( b e f o r e a c i d i f i c a t i o n ) 66 5 
A^^^ ( a f t e r a c i d i f i c a t i o n ) 66 5 

The ' a c i d - f a c t o r ' o f 1.5 u s e d by M a r k e r ( 1 9 7 2 ) was c a l c u l a t e d 

f r o m t h e c h l o r o p h y l l a e x t r a c t s o f f o u r e u k a r y o t i c a l g a e , a l l 

o f w h i c h c o n t a i n e d a c c e s s o r y p i g m e n t s ( c h l o r o p h y l l b and £ ) . 

He d i d n o t s t u d y a n y e x t r a c t s from b l u e - g r e e n a l g a e w h i c h 

l a c k t h e s e a c c e s s o r y p i g m e n t s ( M y e r s & K r a t z , 1 9 5 5 ) . He a l s o 

a s s u m e d t h a t b r e a k d o w n p r o d u c t s o f p i g m e n t s were a b s e n t . I t 

seemed d e s i r a b l e t h e r e f o r e t o c a l c u l a t e a new ' a c i d f a c t o r ' 

u s i n g A l d a b r a n b l u e - g r e e n a l g a l m a t e r i a l . T he mean ^ c i d f a c t o r ' 
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c a l c u l a t e d f r o m 300 s a m p l e s o f b l u e - g r e e n a l g a e was 1.85, 

t h o u g h a s l i g h t d e g r e e o f v a r i a t i o n was n o t i c e d b e t w e e n 

s p e c i e s . C. S i n c l a i r ( p e r s . comm.) f o u n d a s i m i l a r ' a c i d -

f a c t o r ' f o r l a b o r a t o r y grown c u l t u r e s o f s p e c i e s o f t h e 

b l u e - g r e e n a l g a C a l o t h r i x (x = 1 . 9 ) . U s i n g t h e ' a c i d -

f a c t o r ' o f 1.85 a c o n s t a n t o f 2.17 was d e r i v e d f o r u s e i n 

t h e e q u a t i o n s o f M a r k e r . T h i s f i g u r e i s t h e c a l c u l a t e d r a t i o 

o f t h e a b s o r b a n c e o f t h e c h l o r o p h y l l a_ s o l u t i o n b e f o r e a c i d 

i f i c a t i o n , t o t h e r e d u c t i o n i n t h e a b s o r b a n c e due t o t h e 

f o r m a t i o n o f p h a e o p h y t i n a_ on a c i d i f i c a t i o n . 

. , ^ a b s o r b a n c e b e f o r e a c i d i f i c a t i o n , a c i d , f a c t o r = — = l . o b 

a b s o r b a n c e a f t e r a c i d i f i c a t i o n 

C o n s t a n t =^ ^ ^ Where R = 1.85 ( r a t i o shown a b o v e ) 
1 8 5 C o n s t a n t = - — ^ , = 2.17 

1 . b D - 1 

T h u s t h e f i n a l e q u a t i o n w o u l d become: 

c h l a = 2 . 1 7 ( A , - A ^ ) x (v/1 ) x 13.1 — b a 

A, = a b s o r b a n c e a t 665 nm b e f o r e a c i d i f i c a t i o n 
b 

A = a b s o r b a n c e a t 665 nm a f t e r a c i d i f i c a t i o n 
a 

V = v o l u m e o f s o l v e n t u s e d i n m a k i n g up e x t r a c t 

1 = l i g h t p a t h = w i d t h o f o p t i c a l c e l l = 1 cm 

0.973 = c o r r e c t i o n f a c t o r t o c o m p e n s a t e f o r l o s s o f Mg on 

a c i d i f i c a t i o n 

13.1 = c o n s t a n t , a s s u m i n g a s p e c i f i c a b s o r p t i o n c o e f f i c i e n t 

o f c h l a i n 9 5 % m e t h a n o l o f 76.07 1 g~^ cm ^ 

2.17 = c o n s t a n t , d e r i v e d f r o m an ' a c i d - f a c t o r ' o f 1.85 
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2. 334 U p t a k e o f m o l 5 ; t u r e i n t h r e e t y p e s o f N o s t o c c o l o n y 

The r a t e s o f m o i s t u r e u p t a k e i n t h r e e t y p e s o f N o s t o c 

c o l o n y u s e d i n a c e t y l e n e r e d u c t i o n a s s a y s ( 5 ) a r e i l l u s t r a t e d 

i n F i g . 5 . 2 . D r y c o l o n i e s w e r e b r u s h e d t o remove any 

i n o r g a n i c d e b r i s and w e i g h e d . T h e y w e r e t h e n p l a c e d i n 

p n e u m a t i c t r o u g h s and i m m e r s e d i n AAD - N medium. C o l o n i e s 

w e r e r e m o v e d a t v a r i o u s t i m e i n t e r v a l s , e x c e s s m o i s t u r e 

r e m o v e d by b l o t t i n g on f i l t e r p a p e r and w e i g h e d . A t t h e 

c o m p l e t i o n o f t h e t i m e c o u r s e t h e d r y w e i g h t s o f t h e c o l o n i e s 

w e r e o b t a i n e d ( 2 . 3 5 ) . The p e r c e n t a g e m o i s t u r e c o n t e n t was 

o b t a i n e d u s i n g t h e f o r m u l a o f Showman and R u d o l p h ( 1 9 7 1 ) : 

Wt — Wd % m o i s t u r e c o n t e n t = x 100 Ws - Wd 

w h e r e : Wt = w e i g h t (g) a t t i m e t 

Wd = d r y w e i g h t o f t h e c o l o n y 

Ws = f i n a l w e i g h t o f t h e c o l o n y 

2 . 335 E f f e c t o f d r y i n g and r e w e t t i n c j on t h e 

c h l o r o p h y l l â  c o n t e n t o f N o s t o c commune 

D r i e d N o s t o c commune c o l o n i e s w e re s p r e a d i n t h i n l a y e r s 

i n p n e u m a t i c t r o u g h s and c o v e r e d w i t h AAD - N medium ( 2 . 3 6 5 ) . 

The t r o u g h s w e r e p l a c e d i n a c u l t u r e room m a i n t a i n e d a t 32°C 

and 3000 I x . C a r e was t a k e n t o e n s u r e t h a t t h e c o l o n i e s w e re 

a l w a y s c o m p l e t e l y c o v e r e d w i t h medium. The c o l o n i e s w e r e r e -

w e t t e d f o r 8 h ( 2 . 3 3 1 ) a f t e r w h i c h t i m e 10 h e a l t h y c o l o n i e s 

w e r e r e m o v e d a n d w a s h e d i n d i s t i l l e d w a t e r t o remove any 

d e b r i s p r e s e n t . E x c e s s m o i s t u r e was removed by b l o t t i n g on 

f i l t e r p a p e r . The w e t w e i g h t and c h l o r o p h y l l a c o n t e n t ( 2 . 3 3 2 ) 

o f e a c h c o l o n y w e r e t h e n d e t e r m i n e d . A f u r t h e r t e n c o l o n i e s 

FEB 1979 
S E C T I O N 
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w e r e t h e n r e m o v e d f o r d r y i n g and s u b s e q u e n t r e w e t t i n g . The 

c o l o n i e s w e r e removed from t h e t r o u g h s and a l l o w e d t o d r y 

u n d e r t h e same c o n d i t i o n s o f l i g h t and t e m p e r a t u r e . T h e s e 

c o l o n i e s w e r e l e f t o v e r n i g h t t o e n s u r e c o m p l e t e d r y n e s s . 

When c o m p l e t e l y d r y t h e c o l o n i e s w e r e r e w e t t e d and t h e i r 

c h l o r o p h y l l a_ and wet w e i g h t s d e t e r m i n e d a s a b o v e . 

C h l o r o p h y l l a t o wet w e i g h t r a t i o s a r e c o m p a r e d i n T a b l e 2.5 

2.34 E s t i m a t i o n o f t o t a l n i t r o g e n 

A s t a n d a r d s o l u t i o n c o n t a i n i n g 1000 mg 1 ^ N was 

p r e p a r e d by d r y i n g ' A n a l a r ' NH^SO^ (B.D.H. L t d . ) f o r 2 h a t 

105°C and d i s s o l v i n g 4.7162 g i n 1 l i t r e o f d o u b l e d i s t i l l e d 

w a t e r . D i l u t i o n s o f t h i s w e r e u s e d t o p r o d u c e a c a l i b r a t i o n 

c u r v e . 10 ml o f a c i d r e a g e n t (130 ml PO^ : 2500 ml N - f r e e 

H^SO^) and 3 g o f a n h y d r o u s K^SO^ w e r e added t o e a c h s t a n d a r d 

p r i o r t o t h e f i n a l a d d i t i o n o f d i s t i l l e d w a t e r . 

A l l g l a s s w a r e was s o a k e d o v e r n i g h t i n 10% HCl and 

t h o r o u g h l y r i n s e d i n d o u b l e d i s t i l l e d w a t e r . C r u c i b l e s w e r e 

t r e a t e d w i t h a q u a r e g i a t o remove a n y o r g a n i c c o n t a m i n a n t 

a n d t h o r o u g h l y r i n s e d i n d o u b l e d i s t i l l e d w a t e r . H a v i n g 

d e t e r m i n e d t h e d r y w e i g h t s o f t h e s a m p l e s (2.35) t h e y w ere 

i n i t i a l l y d i g e s t e d i n t h e c r u c i b l e s by a d d i n g 5 ml o f a c i d 

r e a g e n t . T h e p a r t i a l l y d i g e s t e d s a m p l e was t h e n c o m p l e t e l y 

t r a n s f e r r e d i n t o K j e l d a h l f l a s k s and 3 ml o f 100 v o l u m e s 

' A n a l a r ' H^O^ (B.D.H. L t d . ) added i n a fume c u p b o a r d . A 

' K j e l t a b . ' (Thompson and C a p p e r L t d . ) c a t a l y s t t a b l e t was 

a d d e d ( 1 . 5 g K^SO^^, 0.0075 g s e l e n i u m ) and t h e s a m p l e s 

b o i l e d t i l l c l e a r . T h e s a m p l e was t h e n c o o l e d and d i l u t e d 

t o a s u i t a b l e c o n c e n t r a t i o n f o r a n a l y s i s on a C a r l o E r b a 
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a u t o m a t i c n i t r o g e n a n a l y s e r . H y p o c h l o r i t e s o l u t i o n was 

p r e p a r e d by m i x i n g two p a r t s o f f i l t e r e d ' C h l o r o s a n ' ( B o o t s 

L t d ) t o one p a r t d o u b l e d i s t i l l e d w a t e r . A l k a l i n e p h e n a t e 

was p r e p a r e d by d i s s o l v i n g 136 g NaOH and 240 g o f p h e n o l 

s e p a r a t e l y i n a minimum o f d o u b l e d i s t i l l e d w a t e r . The two 

s o l u t i o n s w e r e t h e n m i x e d w i t h c o n t i n u o u s c o o l i n g . When 

f u l l y m i x e d and c o o l t h e m i x t u r e s w ere made up t o 1000 ml 

w i t h d o u b l e d i s t i l l e d w a t e r . The s o l u t i o n i s u n s t a b l e and 

was k e p t f o r a maximum o f 24 h i n a d a r k e n e d p o l y t h e n e b o t t l e . 

2 . 3 5 D r y w e i g h t d e t e r m i n a t i o n s 

Where a l r e a d y d r y , a l g a l m a t e r i a l was r e w e t t e d o v e r n i g h t 

i n c u l t u r e medium ( 2 . 3 6 5 ) . The m a t e r i a l was t h e n w a shed i n 

d i s t i l l e d w a t e r t h o r o u g h l y and t h e n t r a n s f e r r e d t o ' V i t r e o s i l ' 

c r u c i b l o s w h i c h had b e e n p r e v i o u s l y d r i e d a t i n 5°C f o r 24 h 

and w e i g h e d . The a l g a l m a t e r i a l was t h e n d r i e d i n t h e 

c r u c i b l e s a t 105°C f o r 24 h, c o o l e d i n a d e s s i c a t o r and 

w e i g h e d . The p r o c e s s was r e p e a t e d t o c o n s t a n t w e i g h t . 

2 . 3 6 I s o l a t i o n and c u l t u r e 

2.361 A p p a r a t u s f o r t h e g r o w t h o f c u l t u r e s 

C u l t u r e s w e r e m a i n t a i n e d i n 100 ml o r 250 ml c o n i c a l 

f l a s k s o r 1.00 mm p e t r i d i s h e s . . 

On A l d a b r a , c u l t u r e s w e r e m a i n t a i n e d on a window l e d g e . 

I n Durham, c u l t u r e s w e r e grown i n i t i a l l y i n g r o w t h rooms 

m a i n t a i n e d a t t e m p e r a t u r e s o f 32°C o r 25°C. The rooms w e r e 

i l l u m i n a t e d f r o m a b o v e by a bank o f f l u o r e s c e n t warm w h i t e 

t u b e s ( T h o r n L i g h t i n g L t d ) . The m a n u f a c t u r e r s q u o t e t h e s e 

t u b e s a s h a v i n g a low o u t p u t i n t h e u l t r a v i o l e t , ( c . 350 nm) 
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r e g i o n o f t h e s p e c t r u m a n d a h i g h o u t p u t i n t h e y e l l o w -

o r a n g e r e g i o n o f t h e s p e c t r u m , ( c . 5 5 0 - 6 5 0 nm). L i g h t 

i n t e n s i t y c o u l d be v a r i e d by c h a n g i n g t h e p o s i t i o n o f f l a s k s 

on t h e s h e l v e s o r by c o v e r i n g them w i t h f i n e mesh b l a c k 

m u s l i n . When more r a p i d g r o w t h o f c u l t u r e s was r e q u i r e d , 

c u l t u r e s w e r e i n c u b a t e d i n w a t e r - f i l l e d t a n k s m a i n t a i n e d 

a t 32°C o r 25°C, i l l u m i n a t e d f r o m b e l o w by a bank o f warm 

w h i t e f l u o r e s c e n t t u b e s . L i g h t i n t e n s i t y c o u l d be r e g u l a t e d 

by v a r y i n g t h e number o f t u b e s s w i t c h e d on, o r by c o v e r i n g 

t h e f l a s k s w i t h f i n e mesh b l a c k m u s l i n . The f l a s k s w e re 

s h a k e n 64 t i m e s p e r m i n u t e t h r o u g h a h o r i z o n t a l d i s t a n c e o f 

3 0mm. 

2.352 M e a s u r e m e n t o f p h y s i c a l f e a t u r e s 

L i g h t i n t e n s i t y was m e a s u r e d u s i n g an E E L l i g h t m a s t e r 

p h o t o m e t e r ( E v a n s E l e c t r o s e l e n i u m L t d ) . T e m p e r a t u r e was 

m e a s u r e d u s i n g m e r c u r y i n g l a s s t h e r m o m e t e r s i n s i d e s e p a r a t e 

c u l t u r e f l a s k s p l a c e d among t h e c u l t u r e s . 

2.36 3 C l e a n i n g o f g l a s s w a r e 

On A l d a b r a , f l a s k s and p e t r i ' d i s h e s w ere c l e a n e d i n d i l u t e 

' T e e p o l ' s o l u t i o n and s c r u b b e d w i t h t e s t t u b e b r u s h e s . T h e y 

w e r e r i n s e d t h r e e t i m e s i n t a p w a t e r and g i v e n a f i n a l r i n s e 

i n d i s t i l l e d w a t e r . I n Durham, f l a s k s and p e t r i d i s h e s w e r e 

c l e a n e d by s o a k i n g o v e r n i g h t i n a h o t 2% s o l u t i o n (w/v) o f 

' Q u a d r a l e n e ' l a b o r a t o r y d e t e r g e n t . A f t e r s o a k i n g t h e y w e r e 

s c r u b b e d and r i n s e d t h o r o u g h l y i n h o t w a t e r . T h e y w e r e 

g i v e n f i n a l r i n s e s i n d i s t i l l e d w a t e r . P i p e t t e s u s e d f o r 

a l g a l i n o c u l a t i o n w e r e c l e a n e d by s o a k i n g o v e r n i g h t i n a 
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m i x t u r e o f one v o l u m e o f s a t u r a t e d NaNO^ t o s i x v o l u m e s 

o f c o n c e n t r a t e d H2S0^. T h e y w e r e r i n s e d t h o r o u g h l y i n 

t a p w a t e r a n d g i v e n a f i n a l r i n s e i n g l a s s - d i s t i l l e d w a t e r . 

B o t h on A l d a b r a and i n Durham, p i p e t t e s u s e d f o r m i n e r a l 

m e d i a w e r e s o a k e d o v e r n i g h t i n 10% H C l , r i n s e d t h o r o u g h l y 

i n t a p w a t e r and r i n s e d f i n a l l y i n g l a s s - d i s t i l l e d w a t e r . 

2.364 S t e r i l i s a t i o n 

M e d i a , p i p e t t e s , f l a s k s and M i l l i p o r e f i l t e r a p p a r a t u s 

w e r e s t e r i l i s e d by a u t o c l a v i n g a t 121°C and 10.35 KNm ^ 

(15 l b i n ) f o r 15 m i n . T h e p h o s p h a t e was a u t o c l a v e d 

s e p a r a t e l y f r o m t h e r e s t o f t h e medium and added a s e p t i c a l l y 

a f t e r c o o l i n g t o p r e v e n t p r e c i p i t a t i o n . The ammonium s a l t 

was s t e r i l i z e d by f i l t e r i n g t h r o u g h a s t e r i l e M i l l i p o r e 

f i l t e r , p o r e d i a m e t e r 0.45 nm. I n n o c u l a t i o n was c a r r i e d o u t 

i n a room p a r t i a l l y s t e r i l i s e d by u l t r a v i o l e t i r r a d i a t i o n . 

B e n c h e s w e r e c l e a n e d down w i t h a b s o l u t e e t h a n o l and t h e room 

s p r a y e d w i t h a b s o l u t e e t h a n o l t o remove s u s p e n d e d m a t e r i a l 

f rom t h e a t m o s p h e r e . 

2.365 M e d i a 

T a b l e 2.6 shows t h e c o m p o s i t i o n o f t h e m e d i a u s e d , i n 

mg 1 ^ o f e a c h e l e m e n t ; t h e s a l t s a r e shown i n T a b l e 2.7. 

A l l c u l t u r e work was c a r r i e d o u t u s i n g two t y p e s o f m e d i a ; 

AAD - N and AAD + N. B o t h w e r e m o d i f i e d from t h a t o f A l l e n 

and A r n o n ( 1 9 5 5 ) . AAD - N was u s e d f o r r o u t i n e i s o l a t i o n 

o f a l l h e t e r o c y s t o u s s t r a i n s o f b l u e - g r e e n a l g a e , and a s a 

c o n t r o l medium f o r e x p e r i m e n t s w i t h t h e s e s t r a i n s . AAD + N 

was u s e d f o r t h e i s o l a t i o n and a s a c o n t r o l medium f o r a l l 

o t h e r s t r a i n s . 



T a b l e 2.6 

106 

C o m p o s i t i o n o f m e d i a 

(mg 1 1 o f e l e m e n t s ) 

E l e m e n t 

. N 
P 
S 
C I 
Na 
K 
Ca 
Mg 
S i 
F e 
Mn 
Mo 
Zn 
Cu 

Co 
B 

V 

W. 
N i 
C r 
T i 

AAD - N 

44.5 
26.0 

171.8 

90 .5 
112.2 
18.1 
19.7 

4.0 
0.12 
0.08 
0.01 

0.005 

0.0005 
0.09 

0.005 
0.002 
0.001 

AAD + N 

0.144 
44.5 
26.0 

171.8 
90.5 

112.2 

18.1 
19.7 

4.0 
0.12 
0.08 

0.01 
0.005 

0.0005 

0.09 

0.005 
0.002 
0.001 

Medium o f A l l e n & 
-Arnon ( 1 9 5 5 ) 

61.9 
32.0, 

177.3 
92 .0 

156 .0 
20.0 

24 .3 

4.0 

0.5 
0.1 
0.05 
0.02 

0.01 

0.5 
0.01 
0.01 
0,01 
0.01 
0.01 
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C o m p o s i t i o n o f m e d i a 

(mg 1 ^ s a l t ) 

S a l t AAD N AAD + N Medium o f A l l e n & 
Arnon ( 1 9 5 5 ) 

K^HPO^ 
MgSO^ 
N a C l 
C a C l ^ . 2 H 2 O 

F e C l ^ . 6 H 2 O 

Na^EDTA.2H^.0 2 2 
r a t i o E D T A : F e ( g ) 

MnSO^.4H2O 

Na2MoO^.2H2O 

MoO^ 

ZnSO^ 

CuSO^ 

C o C l , 

.7H2O 

SH^O 

6H2P 

H3BO3 

NH^Cl 4 
NH.VO, 4 3 
Na^WO^.2H^0 2 4 2 
NiSO^.6H2O 

NiSO^.7H_0 4 2 
O r ( S O ^ ) 3 . K 2 S 0 ^ . 2 4 H 2 0 

250 .0 
200 .0 
230 .0 
66.2 

0.97 
12.7 
13.1 
2.03 
0.25 

0.22 

0.079 

0.04 

2 .86 

0.018 

0 .04785 

250.0 
200.0 
230 .0 
66.2 

0.97 
12.7 
13.1 
2.03 
0.25 

0.22 

0 .079 

0.04 

2 .86 

500.0 

0.018 

0.04785 

348.4 
246 . 5 
233 .8 
73 .5 

2.03 

0.15 
0 .22 
0.08 
0.04 
2 . 86 

0.02 
0.018 
0.045 

0.96 
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M e d i a w e r e made u p as r e q u i r e d f r o m s t o c k s o l u t i o n s 

s t o r e d i n a r e f r i g e r a t o r . I r o n a n d EDTA ( e t h y l e n e d i a m i n e t e t r a -

a c e t i c a c i d ) w e r e made up as o n e s o l u t i o n . G l a s s - d i s t i l l e d 

w a t e r was u s e d f o r b o t h m e d i a . A l i q u o t s o f 50 m l o r 100 m l 

o f m e d i u m w e r e u s e d i n 100 m l o r 250 m l c o n i c a l f l a s k s . 

F o r s o l i d m e d i a , 1.0% ( w / v ) a g a r ( D a v i s S t a n d a r d A g a r : 

D a v i s G e l a t i n L t d . , L e a m i n g t o n Spa) was u s e d i n 100 mm 

p e t r i d i s h e s . M e d i a w e r e u s e d w i t h o u t b u f f e r s , r e l y i n g on 

t h e n a t u r a l b u f f e r i n g p r o p e r t i e s o f t h e p h o s p h a t e t o m a i n t a i n 

a f a i r l y c o n s t a n t pH. 

2.37 N i t r o g e n f i x a t i o n 

F o r i n ^ s i t u a n d l a b o r a t o r y s t u d i e s t h e g e n e r a l m e t h o d 

o f a c e t y l e n e r e d u c t i o n a s s a y p r o p o s e d b y H a r d y a n d K n i g h t 

( 1 9 6 7 ) a n d S t e w a r t et_ ̂ 1 . , ( 1 9 6 7 , 1971) was f o l l o w e d . F i e l d 

a s s a y s a n d m o s t l a b o r a t o r y a s s a y s w e r e c a r r i e d o u t i n 7 m l 

s e r u m b o t t l e s f i t t e d w i t h r u b b e r s t o p p e r l i n e r s . 4 r e p l i c a t e s 

w e r e u s e d f o r m o s t a s s a y s , b u t w h e r e no s t a n d a r d d e v i a t i o n 

i s s h o w n i n T a b l e 5.1 o n l y 1-2 b o t t l e s w e r e u s e d . I n e a c h c a s e 

a p p r o x i m a t e l y 1 m l o f a l g a was u s e d i n t h e i n c u b a t i o n . 

A l t h o u g h e v e r y a t t e m p t was made t o i n t r o d u c e t h i s a m o u n t as 

a c c u r a t e l y a s p o s s i b l e i t was f o u n d b y e x p e r i m e n t t h a t t h e 

v o l u m e o f a l g a h a d l i t t l e e f f e c t u p o n t h e c o m p o s i t i o n o f t h e 

f i n a l g a s p h a s e . O n l y w h o l e a l g a l c o l o n i e s w e r e u s e d t o 

e l i m i n a t e a n y i n a c c u r a c i e s w h i c h m i g h t o c c u r due t o i n j u r i e s 

c a u s e d b y t h e d i s r u p t i o n o f c o l o n i e s . A l l t h e s t a n d a r d f i e l d 

a s s a y s w e r e c a r r i e d o u t o n s u n n y d a y s u s u a l l y c o m m e n c i n g a t 

10.00 h w i t h c l o u d c o v e r n e v e r e x c e e d i n g 50% e x c e p t f o r v e r y 

s h o r t p e r i o d s . L a b o r a t o r y a s s a y s w e r e . c a r r i e d o u t i n 250 m l 



1 0 9 
c o n i c a l f l a s k s w i t h 25 ml o f medium, P^2^2 

a n d u s u a l l y 3 c o l o n i e s ; t h e f l a s k s w e r e s e a l e d w i t h S u b a -

s e a l c l o s u r e s a n d i n c u b a t e d u n d e r c o n t i n u o u s i l l u m i n a t i o n 

(warm w h i t e f l u o r e s c e n t s o u r c e , 3000 I x ) and a c o n s t a n t 

t e m p e r a t u r e o f 32°C. 

E a c h s a m p l e was a l l o w e d t o p r e i n c u b a t e f o r 15 min i n 

1 ml o f a c e t y l e n e g a s ( E a s t A f r i c a n Oxygen 'Ltd) . The 

a c e t y l e n e was i n j e c t e d t h r o u g h t h e r u b b e r s t o p p e r l i n e r 

u s i n g G i l l e t t e S c i m i t a r d i s p o s a b l e s y r i n g e s . 1 ml o f 

a c e t y l e n e g a s g a v e a ~ ^'^^ atm. U s i n g t h i s c o n c e n 

t r a t i o n o f a c e t y l e n e e l i m i n a t e d t h e n e e d t o f l u s h any 

f r o m t h e b o t t l e s p r i o r t o i n c u b a t i o n . S t e w a r t e_t a _ l . ( 1 9 7 1 ) 

h a v e shown t h a t t h e r e was no a p p r e c i a b l e d i f f e r e n c e i n t h e 

r a t e o f C^H^ r e d u c t i o n i n f o u r g e n e r a o f b l u e - g r e e n a l g a e 

u n d e r a pC^H^ n e a r 0.2 atm, w h e t h e r o r n o t a i r was removed 

f r o m t h e s y s t e m . 

A f t e r t h e a d d i t i o n o f a c e t y l e n e t h e t u b e s w ere s h a k e n t o 

a i d t h e d i s s o l v i n g o f t h e g a s e s and t h e a l g a l c o l o n i e s r e 

p o s i t i o n e d by g e n t l y t a p p i n g t h e t u b e s s u c h t h a t t h e y r e c e i v e d 

maximum l i g h t . A s s a y s w e r e i n c u b a t e d f o r 1-2 h and t i m e c o u r s e 

e x p e r i m e n t s w e r e s a m p l e d a t 0.5 h i n t e r v a l s . Z e r o t i m e and 

d a r k c o n t r o l s w e r e i n c l u d e d i n a l l a s s a y s . F o r d a r k i n c u b a t i o n 

b o t t l e s w e r e t i g h t l y w r a p p e d w i t h a l u m i n i u m f o i l . I n t h e 

f i e l d , a s s a y s w e r e i n c u b a t e d i n t h e r e q u i r e d e n v i r o n m e n t i n 

t h e v e r t i c a l p o s i t i o n . I t was d e c i d e d t h a t a l t h o u g h maximum 

l i g h t c o u l d be o b t a i n e d by i n c u b a t i n g t h e b o t t l e s i n t h e 

h o r i z o n t a l p o s i t i o n i t was p o s s i b l e t h a t t h e a l g a m i g h t be 

s c o r c h e d due t o t h e l e n s e f f e c t p r o d u c e d by the c y l i n d r i c a l 



no 

s h a p e o f t h e b o t t l e . T h r o u g h o u t t h e i n c u b a t i o n p e r i o d s 

a t m o s p h e r i c t e m p e r a t u r e and t h e t e m p e r a t u r e w i t h i n serum 

b o t t l e s w e r e r e c o r d e d . T e m p e r a t u r e w i t h i n s e r u m b o t t l e s 

was m e a s u r e d by u s i n g f o u r s e r u m b o t t l e s f i t t e d w i t h m e r c u r y 

i n g l a s s t h e r m o m e t e r s a n d b u l b s o f w h i c h w e r e i m m e r s e d i n 

2 ml o f r a i n w a t e r . A t t h e end o f t h e i n c u b a t i o n p e r i o d 

g a s s a m p l e s w e r e r e m o v e d w i t h m u l t i p l e - s a m p l e v a c u t a i n e r 

n e e d l e s ( B e c t o n and D i c k i n s o n L t d . ) and s t o r e d i n ' V a c u t a i n e r s ' 

( B e c t o n a n d D i c k i n s o n , 3206U, f o r m u l a 1 3 4 ) , T h e s e w e r e t h e n 

f u r t h e r s e a l e d by d i p p i n g t h e r u b b e r s t o p p e r s i n m o l t e n 

p a r a f f i n wax, t h o u g h S c h n e l l and A l e x a n d e r ( 1 9 7 1 ) and M. P o t t s 

( p e r s . comm.) f o u n d no l e a k a g e from s u c h t u b e s o v e r a p e r i o d 

o f w e e k s . C h e m i c a l m e t h o d s o f t e r m i n a t i n g e x p e r i m e n t s were 

a v o i d e d a s T h a k e a n d R a w l e ( 1 9 7 2 ) h a v e d e m o n s t r a t e d t h a t 

n o n - b i o l o g i c a l l y p r o d u c e d e t h y l e n e may be r e l e a s e d i n t o t h e 

g a s p h a s e . A f t e r t h e r e m o v a l o f t h e g a s p h a s e t h e a l g a l 

c o l o n i e s w e r e r e m o v e d f r o m t h e b o t t l e s and d r i e d i n t h e s h a d e 

w i t h t h e a i d o f an e l e c t r i c f a n . 

On r e t u r n t o Durham, 1 ml a l i q u o t s o f t h e g a s s a m p l e 

from t h e v a c u t a i n e r s ( a t 20°C) w e r e a n a l y s e d f o r a c e t y l e n e 

nd e t h y l e n e u s i n g g a s c h r o m a t o g r a p h y . A n a l y s e s were c a r r i e d 

o u t on a V a r i a n A e r o g r a p h s e r i e s 1200 g a s c h r o m a t o g r a p h , 

f i t t e d w i t h a s t a i n l e s s s t e e l c o l u m n (1800 mm x 3.2 mm) 

p a c k e d w i t h P o r o p a k R a n d m a i n t a i n e d a t 100°C and a h y d r o g e n 

i o n f l a m e d e t e c t o r m a i n t a i n e d a t 150°C. N i t r o g e n was u s e d 

a s a c a r r i e r g a s , a t a f l o w r a t e o f 24 ml min ^. The m a c h i n e 

was c a l i b r a t e d u s i n g d i l u t i o n s o f h i g h p u r i t y e t h y l e n e ( A i r 

P r o d u c t s L t d . ) p r e p a r e d u s i n g a H a m i l t o n Gas S y r i n g e i n a 

a 



c o n s t a n t t e m p e r a t u r e e n v i r o n m e n t ( 2 0 ° ) . i n a l l e x p e r i m e n t s 

s y r l n q o s , r u b b e r s t o p o e r l i n e r s a n d f o o t b a l l b l a d d e r s ( u s e d 

l o r c i r r y i i i q q.iKo?; I n t h e f i e l d ) w o r e o i l a i r e d f o r a t l e a s t 

a week p r i o r t o u s e , a s K a v a n a g h a n d P o s t g a t e ( 1 9 7 0 ) h a v e 

s hown t h a t s u c h m a t e r i a l s may a b s o r b a n d r e l e a s e e t h y l e n e . 

I t h a d o r i g i n a l l y b e e n i n t e n d e d t o q u a n t i f y a c e t y l e n e 

r e d u c t i o n a s s a y s u s i n g t o t a l n i t r o g e n (nM C^H^ mg N ^ m i n S. 

H o w e v e r p r e l i m i n a r y o b s e r v a t i o n s o f t h e c o l o n i e s u s e d i n 

a s s a y s s h o w e d t h a t t h e y o f t e n p o s s e s s e d a g r e a t d e a l o f 

f o r e i g n o r g a n i c m a t e r i a l o r d e a d a l g a l m a t e r i a l . C o m p a r i s o n s 

o f c h l o r o p h y l l a c o n t e n t t o d r y w e i g h t s o f c o l o n i e s a n d 

t o t a l n i t r o g e n t o d r y w e i g h t s o f c o l o n i e s ( F i g . 2.14) s h o w e d 

a c l o s e r c o r r e l a t i o n o f c h l o r o p h y l l a t o d r y w e i g h t t h a n 

t o t a l n i t r o g e n t o d r y w e i g h t . I t was t h o u g h t a l s o t h a t t h e 

c h l o r o p h y l l â  c o n t e n t o f c o l o n i e s w o u l d g i v e a m o r e a c c u r a t e 

r e p r e s e n t a t i o n o f t h e l i v i n g m a t e r i a l p r e s e n t . A c e t y l e n e 

r e d u c t i o n a s s a y s w e r e t h e r e f o r e q u a n t i f i e d u s i n g t h e 

c h l o r o p h y l l a c o n t e n t o f c o l o n i e s (nM C^H^ ^ig c h l a ^ m i n S. 

2.38 S t a t i s t i c s a n d c o m p u t i n g 

2.3 81 P a r a m e t r i c t e s t s 

T h e mean ( x ) a n d s t a n d a r d d e v i a t i o n ( s ) w e r e c a l c u l a t e d 

u s i n g p a r a m e t r i c t e s t s f o r c o m p a r i s o n s b e t w e e n s a m p l e s w h e r e 

n was e q u a l t o o r g r e a t e r t h a n 4 ( E l l i o t , 1 9 7 1 ) . F o r t e s t i n g 

t h e s i g n i f i c a n c e o f d i f f e r e n c e b e t w e e n s e t s o f r e p l i c a t e d a t a 

a m o d i f i e d v e r s i o n o f S t u d e n t ' s 't? t e s t was u s e d ( B a i l e y , 1 9 5 9 ) . 

T h e means o f t w o s m a l l s a m p l e s ( n ^ 3 0 ) f r o m n o r m a l p o p u l a t i o n s 



F i g 2.14 C o m p a r i s o n s o f t o t a l n i t r o g e n t o d r y w e i g h t ( F i g . 2 . 1 4 ; 

a n d c h l o r o p h y l l a_ t o d r y w e i g h t ( F i g . 2 . 1 4 b ) f o r 

A l d a b r a n a l g a l c o l o n i e s ( N o s t o c s p p . a n d T o l y p o t h r i x 

b y s s o i d e a ) . S o l i d c i r c l e s (• ) a r e c o l o n i e s w h i c h 

h a d b o t h c h l o r o p h y l l â  a n d t o t a l n i t r o g e n e s t i m a t e d . 



113 

I o 

•o 
I o 
00 

o o 
o 
U3 

O in o O p> in 

IS 

s 

I 6ui I u s B o j t i u |e«o) 



a n d u n k n o w n v a r i a n c e s ( S ^ a n d S2) w e r e c o m p a r e d . A 5% l e v e l 

o f s i g n i f i c a n c e was t a k e n f o r t h e r e j e c t i o n o f h o . 

t h e f o r m u l a u s e d was as f o l l o w s : 

t = x^ - X2 

1 . i 
"1 "2 

w h e r e : t = m o d i f i e d S t u d e n t ' s t 

X j = mean o f t h e f i r s t s a m p l e 

^ ^ ^ ^ °^ s e c o n d s a m p l e 

"1 

"2^ 

s = 

n u m b e r o f o b s e r v a t i o n s i n t h e f i r s t s a m p l e 

n u m b e r o f o b s e r v a t i o n s i n t h e s e c o n d s a m p l e 

e s t i m a t e o f t h e s t a n d a r d d e v i a t i o n b a s e d on 

b o t h s a m p l e s 

2.382 N o n - p a r a m e t r i c t e s t s 

T h e M a n n - W h i t n e y U t e s t was u s e d t o t e s t f o r s i g n i f i c a n c e 

o f d i f f e r e n c e b e t w e e n s e t s o f r e p l i c a t e d a t a i n a c e t y l e n e 

r e d u c t i o n a s s a y s . T h i s t e s t i s p a r t i c u l a r l y u s e f u l f o r 

.111.1 I y:; i o f ( l a l . i w i t h srri.il I Si'implo number.': ( rfV) 1 i en tor-;) nnH 

h-ir-; t h e a d v a n t a g e o f n o t d e p e n d i n g on t h e p a r e n t d i s t r i b u t i o n 

b e i n g n o r m a l o r t h a t t h e p a r a m e t e r s o f t h e d i s t r i b u t i o n ( e . g . 

mean \x a n d t h e v a r i a n c e s ) a r e t h e same f o r e a c h s a m p l e . The 

f o r m u l a q u o t e d b y E l l i o t ( 1 9 7 1 ) was u s e d a n d t h e p r o b a b i l i t i e s 

w e r e t a k e n f r o m t h e t a b l e o f Mann a n d W h i t n e y r e p r o d u c e d i n 

S i e g e l ( 1 9 5 6 ) . A 5 % l e v e l o f s i g n i f i c a n c e was t a k e n f o r t h e 

r e j e c t i o n o f h o . 



n 5 

t h e f o r m u l a u s e d was as f o l l o w s 

" l ^ " l " 2 •* "2< " l - ''-A 

^2 ^ " l " 2 ̂  " l ^ " 2 ~ ^1 

w h e r e : n^ = n u m b e r o f c o u n t s i n t h e f i r s t s a m p l e 

n^.= n u m b e r o f c o u n t s i n t h e s e c o n d s a m p l e 

= sum o f t h e r a n k s o f s a m p l e 1 

= sum o f t h e r a n k s o f s a m p l e 2 

U ̂  a n d U 2 = t e s t s t a t i s t i c s 

2.383 R e c o r d i n g , s t o r a g e a n d a n a l y s i s o f d a t a 

A t o t a l o f 1053 s a m p l e s w e r e c o l l e c t e d o f w h i c h 521 

Were u s e d f o r d e t a i l e d s t u d y . The 521 s a m p l e s r e p r e s e n t e d 
2 

5962 i n d i v i d u a l a l g a l r e c o r d s , a l l c o r r e s p o n d e d t o 1 cm 

s a m p l e s ( 2 . 2 1 ) . T h e f a t e o f t h e r e m a i n d e r was as f o l l o w s : 

a ) 31 l o s t d u e t o d e g r a d a t i o n d u r i n g d e l a y s b e f o r e 

e x a m i n a t i o n a t b a s e camp o r s u b s e q u e n t damage 

d u r i n g t r a n s i t . 

b ) 100 n o t b r o u g h t b a c k t o Durham d u e t o l i m i t e d 

t r a n s p o r t s p a c e . 

c ) 400 r e t u r n e d w i t h f u l l e n v i r o n m e n t a l a n d b i o l o g i c a l 

d a t a , b u t n o t a n a l y s e d d u e t o l a c k o f t i m e . 
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D a t a c o n c e r n i n g t h e 521 s a m p l e s e x a m i n e d i n d e t a i l w e r e 

s t o r e d o n c o m p u t e r f o l l o w i n g a s y s t e m d e v i s e d i n Durham 

( W h i t t o n e j t a l ^ . , 1 9 7 6 ) . T h i s s y s t e m i s b r i e f l y d e s c r i b e d 

b e l o w . 

The D u r h a m r e c o r d i n g s y s t e m r e q u i r e d t h a t e v e r y t y p e 
2 

o f p h o t o s y n t h e t i c o r g a n i s m p r e s e n t i n a 1 cm s a m p l e be 

cofJ(,"l i n some m a n n e r . I m m a t u r e s t a g e s a n d s m a l l f r a g m e n t s 

of: c o l o n i e s h a d t o be g i v e n a t a x o n o m i c c o d e , a l t h o u g h i t 

was i m p o s s i b l e a t t i m e s t o r e c o g n i z e t h e m t o t h e s p e c i f i c 

o r e v e n t h e g e n e r i c l e v e l s . T h i s p e r m i t t e d t h e u s e o f 

v a r i o u s ' d u m p i n g g r o u n d s ' f o r m a t e r i a l o n l y p a r t i a l l y 

i d e n t i f i e d . As a r e s u l t , a s i n g l e s p e c i e s c o u l d s o m e t i m e s 

be c o d e d i n t w o o r e v e n m o r e w a y s . T h i s m e a n t t h a t b e f o r e 

c e r t a i n t y p e s o f q u e s t i o n c o u l d be a s k e d a b o u t t h e d a t a 

c o l l e c t e d , s u c h as p h y t o s o c i o l o g i c a l a n a l y s i s , i t was 

f s s c n t - i a 1 t o c o n v e r t t h e r a w d a t a t o a f o r m a p p l i c a b l e t o 

Ihc ' | i i f r ; I. i on . D a t a Trom 1. cm'^ s a m p l e s w o r e r e c o n l e d as 

P o I I. o w s : 
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a ) s p e c i o r. (T. i b I c • 4.1) 

) r e l a f I v f .1 bu I M i , i nrrc o f t:iie spc>c;i( 's , i)ol"li a r. 1 i ve and 

d e a d c e J. 1 s 

c ) w h e t h e r l i v e m o r p h o l o g i c a l f o r m s o f t h e s p e c i e s w e r e 

p r e s e n t i n a d d i t i o n t o t h a t t y p i c a l f o r i t 

d ) t h e p r e s e n c e o f f i r m l y a t t a c h e d e p i p h y t e s on l i v i n g 

m a t e r i a l o f a p a r t i c u l a r s p e c i e s 

e ) n o t e s , c o l l e c t o r 

R e l a t i v e a b u n d a n c e 

( i ) T h i s was r e c o r d e d as 0, 1 , 2, 3, 4 o r 5. T h e s e 

c o r r e s p o n d t o t h e w i d e l y u s e d a b s e n t , p r e s e n t , o c c a s i o n a l , 

f r e q u e n t , a b u n d a n t , v e r y a b u n d a n t , a n d w e r e t h u s h i g h l y 

s u b j e c t i v e . As t h e s e v a l u e s a r e s i m p l y t h e r e l a t i v e a m o u n t s 
2 

o f t h e w h o l e s t a n d i n g c r o p i n t h e 1 cm s a m p l e , t h e y g i v e no 

i n d i c a t i o n o f t h e a b s o l u t e a m o u n t s u n l e s s c o m b i n e d w i t h (C) 

a n d e v e n t h e n t h e y a r e o n l y a v e r y r o u g h g u i d e . I f a b u n d a n c e 

c o u l d b e q u a n t i f i e d , i t w o u l d b e r e l a t e d t o b i o m a s s o f s p e c i e s 

( a n d n o t n u m b e r o f c e l l s ) . 

( i i ) A b u n d a n c e s c o r e s w e r e g i v e n f o r b o t h l i v e a n d d e a d 

m a f f r i . i l . A l l o c a t i o n o f a s c o r e f o r d e a d m a t e r i a l o f a 

s p e c i e s was b a s e d o n t h e a m o u n t o f d e a d m a t e r i a l i n r e l a t i o n 

t o t h e l i v e m a t e r i a l p r e s e n t o f t h a t s p e c i e s . Dead m a t e r i a l 

o f a s p e c i e s was s c o r e d e v e n i f no l i v e m a t e r i a l was p r e s e n t . 

When c o n s i d e r i n g t h e r e l a t i v e a m o u n t o f l i v e m a t e r i a l o n l y 

t h e t o t a l l i v i n g b i o m a s s was c o n s i d e r e d , b u t when s i m i l a r l y 

c o n s i d e r i n g t h e d e a d m a t e r i a l , t h e t o t a l l i v i n g a n d n o n 

l i v i n g m a t e r i a l was c o n s i d e r e d . 
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i i i ) T h e p r a c t i c a l t e c h n i q u e f o r s c o r i n g was as f o l l o w s : 

( 1 ) R e c o r d d a t a f o r a n y o r g a n i s m s m a c r o s c o p i c a l l y 

v i s i b l e 

( 2 ) T a k e a s a m p l e o f r e m a i n i n g m a t e r i a l f o r i n s p e c t i o n 

o n s l i d e ( u s i n g l a r g e c o v e r - g l a s s ) . I f moss s a m p l e , t h i s 

may be a s q u e e z i n g . Make a r o u g h s c o r e ; a l l o w a n c e was 

made f o r t h e b i o m a s s o f a n y l a r g e o r g a n i s m s i n t h e o r i g i n a l 

s a m p 1 e s 

( 3 ) R e p e a t ( 2 ) a m e n d i n g s c o r e w h e r e n e c e s s a r y . I f ( 2 ) 

a n d ( 3 ) d i f f e r m a r k e d l y , r e p e a t w i t h a s t i l l f u r t h e r 

m i c r o s c o p i c s a m p l e 

( 4 ) I n s p e c t a n y l a r g e r o r g a n i s m s o m i t t e d f r o m ( 2 ) a n d 

( 3 ) f o r e p i p h y t e s 

( 5 ) C h e c k l i s t o b t a i n e d f o r p o s s i b l e o m i s s i o n o f n e a r 

u b i q u i t o u s o r v e r y s m a l l o r g a n i s m s e . g . C h l o r e l l a . 

I f o n l y t h e t y p i c a l g r o w t h - f o r m was p r e s e n t , t h e n no 

s p e c i f i c n o t e o f m o r p h was made. I f a n y o t h e r f o r m t h a n t h e 

t y p i c a l o n e was p r e s e n t t h e n t h i s was c o d e d t o g e t h e r w i t h t h e 

t y p i c a l o n e i f t h i s was a l s o p r e s e n t . The p r e s e n t r e c o r d i n g 

s y s t e m m a k e s no a l l o w a n c e f o r t h e r e l a t i v e a b u n d a n c e o f t h e 

v a r i o u s m o r p h s p r e s e n t f o r a p a r t i c u l a r s p e c i e s , b u t t h i s 

d a t a was r e c o r d e d a n d s t o r e d i n n o t e f o r m . The r e l a t i v e 

a b u n d a n c e o f a s p e c i e s i n t h e r e c o r d s r e f e r s t o t h e t o t a l 

a m o u n t o f t h a t s p e c i e s , i r r e s p e c t i v e o f m o r p h s . 

M o i r p h o l o g i c a l f o r m s ( m o r p h s ) 0-9 

0 N o t k n o w n 

1 N o r m a l g r o w t h f o r m 

2 Z o o s p o r e , i f n o t n o r m a l f o r m 
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3 P a l m e l l o i d , i f n o t n o r m a l form 

4 " J u v e n i l e " s t a g e , i f n o t n o r m a l f o r m 

5 A s e x u a l l y p r o d u c e d s p o r e , gemma o r s i m i l a r s t r u c t u r e , 

n o n - m o t i l e 

6 S e x u a l l y p r o d u c e d s p o r e , n o n - m o t i l e , d e t a c h e d from 

r e p r o d u c t i v e s t r u c t u r e 

7 O b v i o u s f r u i t i n g s t r u c t u r e p r e s e n t 

8 S e x o r g a n s ( o r f l o w e r ) p r e s e n t 

9 O t h e r s t r u c t u r e : s e e n o t e s 

E p i p h y t e s 

( a ) A l l 1 cm^ s a m p l e s w e r e c h e c k e d f o r e p i p h y t e s . 

(b) E a c h p l a n t w i t h e p i p h y t e s was c h e c k e d s e p a r a t e l y . I t 
2 

was t h u s p o s s i b l e f o r 1 cm s a m p l e t o h a v e i n f o r m a t i o n 

a b o u t t h e e p i p h y t e s on many s p e c i e s . 

( c ) O n l y t h o s e o r g a n i s m s w h i c h w e r e f i r m l y a t t a c h e d t o a 

s u r f a c e w e r e c o n s i d e r e d a s e p i p h y t e s . 

(d) P a r a s i t e s w e r e t r e a t e d a s e p i p h y t e s , e v e n t h o u g h t h e 

h o s t p l a n t was q u i t e d e a d . When i t was n o t p o s s i b l e t o 

show t h e r e l a t i o n s h i p b e t w e e n t h e s p e c i e s o f p a r a s i t e 

and t h e h o s t s p e c i e s t h i s was i n c l u d e d i n t h e n o t e s . 

( e ) T he f o l l o w i n g s e m i - q u a n t i t a t i v e d a t a w ere c o l l e c t e d f o r 

e p i p h y t e s on a s p e c i e s : 

t h i c k n e s s s c a l e , on 1-3 s c a l e 

r e l a t i v e a b u n d a n c e , on 1-5 s c a l e 

A v e r y r o u g h g u i d e t o t h e a p p l i c a t i o n o f t h e t h i c k n e s s 

s c a 1 e i s : 

1 1 % v e r y t h i n 

2 1-10% t h i n 

3 10% m o d e r a t e and + 
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t e r ii.sed l o r .my ;.[)cc f e;: w i I h i ri The rj e m i ; : , w h e r f ^ . i s thi> l a t t < 

\<ins i i s e f l o n l y i f i t was c e r t a i n t h a t t h<' o r g a n i s m was n o t 

one o f t h e l i s t e d b i n o m i a l s . 

B i n o m i a l s w e r e i n c l u d e d i n T a b l e 4.1 w h e r e v e r i t was 

t h o u g h t t h a t a c o m p e t e n t t a x o n o m i s t c o u l d name t h e o r g a n i s m 

o n t h e m a j o r i t y o f o c c a s i o n s h e e n c o u n t e r e d i t w i t h o u t h a v i n g 

t o u s e t i m e - c o n s u m i n g t e c h n i q u e s s u c h as c u l t u r e t o p r o d u c e 

s p o r e s . I n m o s t c a s e s i t s h o u l d be p o s s i b l e t o name t h e 

o r g a n i s m d i r e c t l y , o r a t l e a s t a f t e r some s i m p l e t r e a t m e n t 

s u c h as d i s s o l v i n g away t h e 1 i m e s t o n e a r o u n d e n d o l i t h s . 

B i n o m i a l s w e r e a l l o c a t e d a f t e r s t u d y o f s p e c i m e n s b y l i g h t 

m i c r o s c o p e a n d c o n s u l t a t i o n o f t h e t a x o n o m i c l i t e r a t u r e 

( 1 . 4 ) . Where i t was i m p o s s i b l e t o a l l o c a t e a s u i t a b l e 

b i n o m i a l a s p e c i e s was p l a c e d i n t h e m o s t s u i t a b l e ' s p e c i e s ' 

n u m b e r c a t e g o r y o f t h e D u r h a m r e c o r d i n g s y s t e m . I n m o s t 

c a s e s t h i s was a w i d t h c a t e g o r y . I t was p o s s i b l e t h a t 

s e v e r a l b i n o m i a l s f e l l w i t h i n o n e ' s p e c i e s ' n u m b e r c a t e g o r y . 

T h i s was t r u e f o r g e n e r a w i t h i n t h e o r d e r o f b l u e - g r e e n a l g a e 

C h r o o c o c c a l e s . I n t h i s c a s e t h e m o s t s u i t a b l e name was 

a t t r i b u t e d t o t h e s i z e r a n g e c a t e g o r y . P r o v i d e d t h e 

d e s c r i p t i o n f i t t e d , t h e b i n o m i a l a t t r i b u t e d was u s u a l l y t h e 

e a r l i e s t , . w h e t h e r o r n o t t h i s was a m a r i n e o r f r e s h w a t e r 

s p e c i e s . B i n o m i a l s i n c l u d e d u n d e r a p a r t i c u l a r ' s p e c i e s ' 

n u m b e r a r e i n c l u d e d i n t h e f l o r i s t i c l i s t ( T a b l e 4 . 2 ) . 

W i d t h c a t e g o r y n u m b e r s 

T h e s e w e r e u s e d w h e r e b i n o m i a l s w e r e d i f f i c u l t o r 

i m p o s s i b l e t o a l l o c a t e . I n m o s t c a s e s t h e y r e p r e s e n t an 
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G e n e r a l p r i n c i p l e s u s e d i n a l l o c a t i o n o f s p e c i e s numbers 

The b a s i c u n i t o f b i o l o g i c a l i n f o r m a t i o n i n t h e Durham 

r e c o r d i n g s y s t e m i s t e r m e d t h e ' s p e c i e s number', and c o n s i s t s 

o f 6 d i g i t s . I n many, b u t n o t a l l , c a s e s t h e s p e c i e s number 

c o r r e s p o n d s t o a b i n o m i a l . 

T h e l e f t - h a n d two d i g i t s o f t h e 6 d i g i t s p e c i e s number a r e 

c a l l e d t h e 'phylum p a i r ' and s p e c i f y a phylum o r o t h e r b r o a d 

t a x o n i n t o w h i c h t h e o r g a n i s m may be p u t . 

The m i d d l e p a i r o f d i g i t s , t h e 'genus p a i r ' , i d e n t i f i e s 

t h e g e n u s . P'or i n s t a n c e , t h e g e n u s p a i r 02 f o l l o w i n g t h e 

p h y l u m p a i r 01 ( i . e . t h e f o u r d i g i t s 0102 r e f e r t o t h e 

M y x o p h y t a g e n u s A n a b a e n a ) . G e n e r a a r e p l a c e d , a s f a r a s 

p o s s i b l e , i n a l p h a b e t i c a l o r d e r w i t h i n t h e phylum o r b r o a d 

t a x o n . 

Th e l a s t p a i r o f d i g i t s , t h e ' s p e c i e s p a i r ' , i d e n t i f i e s 

t h e s p e c i e s a n d / o r s u b s p e c i e s o r s p e c i a l t a x o n o m i c c a t e g o r y . 

F o r i n s t a n c e , t h e w h o l e s p e c i e s number 0 1 0 2 1 5 r e f e r s t o t h e 

M y x o p h y t a , A n a b a e n a v a r i. a b i 1 i s . T he s p e c i e s a r e p l a c e d , a s 

f a r ,ir, p o s s i b l e , i n a l p h a b e t i c a l o r d e r w i t h i n t h e g e n u s . 

C e r t a i n p a i r s o f d i g i t s h a v e a s i m i l a r m e a n i n g w h e r e v e r 

t h e y o c c u r . T h e r e i s o n l y one s u c h g e n u s p a i r , t h e g e n u s 

p a i r 9 9 , w h i c h i n d i c a t e s e i t h e r t h a t no i d e n t i f i c a t i o n beyond 

t h e p h y l u m o r b r o a d t a x o n c o u l d be made, o r t h a t t h e s p e c i e s 

b e l o n g s t o a g e n u s n o t c o d e d f o r i n t h e phylum o r b r o a d t a x o n . 

Hence t h e g e n u s p a i r 99 f o l l o w i n g t h e phylum p a i r 01 ( i . e . t h e 

f o u r d i g i t s 0 1 9 9 ) r e f e r s t o t h e M y x o p h y t a a s a g r o u p . 

V a r i o u s s p e c i e s p a i r s o r b l o c k s o f s p e c i e s p a i r s a r e u s e d . 

i n t h e same way w h e r e v e r t h e y o c c u r . The d i s t i n c t i o n b e t w e e n 

50 ' s p ' and 49 'sp , n o t a b o v e ' i s i m p o r t a n t . The f o r m e r was 
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a g g r e g a t e o f a n u m b e r o f p o s s i b l e b i n o m i a l s . I n a l m o s t a l l 

c a s e s a w i d t h o r l e n g t h c a t e g o r y i s a d d e d t o t h e g e n u s , b u t 

i n some c a s e s f u r t h e r i n f o r m a t i o n s u c h as t h e n a t u r e o f a 

s h e a t h i s a l s o i n c l u d e d . 

T h e r e a r e t w o h a l v e s t o t h i s g r o u p o f s p e c i a l n u m b e r s , 

o n e b e i n g a n e x p a n d e d v e r s i o n o f t h e s p e c i e s p a i r 4 9 a n d t h e 

o t h e r o f t h e s p e c i e s p a i r 5 0 . The n u m b e r s 3 1 - 4 8 i n c l u s i v e 

w e r e u s e d f o r t h e f o r m e r , a n d t h e n u m b e r s 5 1 - 6 8 i n c l u s i v e 

f o r t h e l a t t e r . T he w i d t h c a t e g o r i e s u s e d f o r 5 1 - 6 8 c o r r e s p o n d 

e x a c t l y t o t h o s e u s e d f o r 3 1 - 4 8 . F o r i n s t a n c e , 0 1 4 2 3 4 r e f e r s 

t o an a l g a w h i c h i s d e f i n i t e l y n o t L y n g b y a a l l o r g e i o r a n y 

o f t h e o t h e r L y n g b y a s p e c i e s i n T a b l e 4 . 1 , b u t one w h i c h f i t s 

i n t o t h e w i d t h c a t e g o r y L y n g b y a s p . n o t a b o v e > 4 ^ 6 urn 

a n d 0 1 4 2 5 4 r e f e r s t o a n y c l e a r l y r e c o g n i z a b l e L y n g b y a w h i c h 

f i t s i n t o t h e w i d t h c a t e g o r y L y n g b y a s p . > 4 ^ 6 iim. 

A l t h o u g h a p a r t i c u l a r s p e c i e s p a i r d o e s n o t c o r r e s p o n d t o 

t h e same w i d t h c a t e g o r y i n e v e r y g e n u s f o r w h i c h i t i s u s e d , 

n e v e r t h e l e s s s i m i l a r w i d t h c a t e g o r i e s a r e as f a r as p o s s i b l e 

u s e d t h r o u g h o u t t h e r e c o r d i n g s y s t e m . T h e s e a r e b a s e d on 

t h e g e o m e t r i c s e r i e s 1 , 2 , 4, 8, 16,, 3 2 , 6 4 ^m. I n some 

c a s e s t h e h i g h e r w i d t h c a t e g o r i e s a r e s u b d i v i d e d a r i t h m e t i c a l l y , 

b u t t h e s e w i d t h c a t e g o r i e s c a n i f n e c e s s a r y be a m a l g a m a t e d 

t o g e t h e r t o p e r m i t e a s y c o m p a r i s o n w i t h o t h e r g e n e r a w h e r e 

t h e s u b d i v i s i o n i s n o t u s e d . I n a f e w g e n e r a s i z e c r i t e r i a 

o t h e r t h a n w i d t h w e r e u s e d . F o r i n s t a n c e , l e n g t h c a t e g o r i e s 

w e r e u s e d f o r some f l a g e l l a t e s a n d l e n g t h / b r e a d t h r a t i o s 

f o r some g e n e r a i n t h e C h l o r o c o c c a l e s w h e r e a s i n g l e c e l l 

d i f f e r e d g r e a t l y i n s i z e a c c o r d i n g t o age e . g . C h a r a c i u m . 



. I n some c a s e s t h e u s e s i m p l y o f a w i d t h r a n g e would 

p e r m i t t o o many c o n v e n t i o n a l b i n o m i a l s t o f a l l w i t h i n a s i n g l e 

c a t e g o r y , y e t n e v e r t h e l e s s t h e v a r i a t i o n i n w i d t h f o u n d w i t h i n 

a s i n g l e p o p u l a t i o n C o a U ^ s o g r e a t t h a t i t was u n s a t i s f a c t o r y 

t o s p l i t t h e b r o a d w i d t h c a t e g o r y i n t o s m a l l e r o n e s . I n t h e s e 

c a s e s w i d t h c r i t e r i a w e r e c o m b i n e d w i t h one o r more 

m o r p h o l o g i c a l c r i t e r i a w i d e l y u s e d w i t h i n t h e p a r t i c u l a r g e n u s 

e . g . c h l o r o p l a s t number and method o f c e l l d i v i s i o n i n S p i r o g y r a 

o 

P r i v a t e n umbers 

S p e c i e s w h i c h a r e o n l y l i k e l y t o be u s e d by one p e r s o n 

o p e r a t i n g t h e Durham s y s t e m a r e a l l o c a t e d p r i v a t e n u m b e r s . 

I n t h i s c a s e t h e p h y l u m p a i r and g e n u s p a i r a r e t h e same 

a s u s e d i n t h e common s y s t e m b u t t h e s p e c i e s p a i r a l l o c a t e d 

a r e 69 o n w a r d s . I f a p a r t i c u l a r s p e c i e s c a n n o t be g i v e n a 

b i n o m i a l i t i s g e n e r a l l y i d e n t i f i e d by t h e g e n e r i c name 

f o l l o w e d by a l e t t e r . I n e i t h e r c a s e t h e i n i t i a l s o f t h e 

u s e r a r e a l s o i n c l u d e d . P r i v a t e numbers w e r e a l l o c a t e d t o 

H) A l d a b r a n a l g a e and two a n g i o s p e r m s ( 4 ) . 

2 
The e x p a n s i o n o f t h e 1 cm s a m p l e t o i n c l u d e f u r t h e r d a t a 

Though t h e d a t a d e s c r i b e d h a v e b e e n c o n c e r n e d m a i n l y 
2 ' 

w i t h p l a n t s p e c i e s c o m p o s i t i o n t h e 1 cm s a m p l e was a l s o 

u s e d a s a f r a m e w o r k f o r . c o l l e c t i n g q u i t e d i f f e r e n t d a t a . 

D a t a from A l d a b r a n s a m p l e s i n c l u d e d : 

a ) R e c o r d s o f a n i m a l s e . g . p r o t o z o a , r o t i f e r s , n e m a t o d e s . 

D a t a on g r a z i n g were a l s o c o l l e c t e d h e r e 
b) R e c o r d s o f c h a n g e s t a k i n g p l a c e o v e r a p e r i o d o f t i m e 
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Summary o f d i g i t a l l o c a t i o n 

'l'li<< phylum ( o r m a j o r t . i x o n ) pni.r may be any p a i r 01 t o 

90 i n c l u s i v e . 99 i s r e s e r v e d f o r 'phy1 urn u n i d e n t i f l e d ' . 

The genus p a i r may be any p a i r 0 1 - 9 8 i n c l u s i v e . 99 i s 

r e s e r v e d f o r 'genus u n i d e n t i f i e d ' . 

The s p e c i e s p a i r s a r e : 

01 - 30 f o r n o r m a l b i n o m i a l s 

31 - 48 f o r n o r m a l b i n o m i a l s 

49 s p e c i e s ' n o t above' 

50 sp. i . e . any o r g a n i s m d e f i n i t e l y i n t h a t genus 

51 - 68 f o r w i d t h c a t e g o r i e s 'sp' 

r>9 - 84 f o r p r i v a t e numbers 

H5 98 o v e r f l o w b l o c k f o r n o r m a l b i n o m i a l s 

9 9 f o r s p e c i a l u s e 

W i t h i n t h e genus p a i r 99 t h e s p e c i e s p a i r s : 

01 - 30 n o t used 

31 - 48 f o r w i d t h c a t e g o r i e s genus 'not above' 

49 genus ' n o t above' 

50 s p . i . e . any o r g a n i s m d e f i n i t e l y i n t h e phylum 

51 - 68 f o r w i d t h c a t e g o r i e s ' sp' 

r)9 - 84 f o r p r i v a t e genus and s p e c i e s numbers 

R5 - 98 n o t used 

99 f o r s p e c i a l use 

A l l f i e l d and l a b o r a t o r y d a t a were punched o n t o c o m p u t e r 

c a r d s and p r o c e s s e d by t h e N o r t h u m b r i a n U n i v e r s i t i e s M u l t i p l e 

A c cess Computers (NUMAC), based on IBM 360 and 370 main f r a m e s 

and r u n n i n g u n d e r t h e M i c h i g a n T e r m i n a l System (MTS) . From 
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t h i s p r o c e s s i n g a d a t a bank was p r o d u c e d f o r f u r t h e r a n a l y s i s . 

U s i n g a number o f d i f f e r e n t c o m p u ter programmes i t was 

p o s s i b l e t o p e r f o r m a r a n g e o f d i f f e r e n t t y p e s o f s t a t i s t i c a l 

a n a l y s e s on t h i s d a t a bank. The b a s i s o f t h e s e c o m puter 

programmes was a r e t r i e v a l s y s t e m w h i c h a l l o w e d t h e p r e p a r a t i o n 

o f s u b s e t s o f d a t a f o r f u r t h e r a n a l y s i s . A r e t r i e v a l c o n s i s t e d 

o f a c l a u s e w h i c h c o u l d c o n t a i n one o r a number o f t h e 23 

v a r i a b l e s l i s t e d i n T a b l e 2.8. Examples o f a ra n g e o f q u e r y 

c l a u s e s a r e l i s t e d b e l o w : 

a) RETRIEVE ALL, SPECIES = 014202 ( t h i s i s an i n d e x e d 

s e a r c h f o r a l l t h e i n f o r m a t i o n f r o m a l l samples c o n 

t a i n i n g t h e s p e c i e s 014202 (Lyngbya a l l o r g e i ) 

b) RETRIEVE SPECIES LIVES = 4 & LIVES = 5 ( t h i s i s a 

s e q u e n t i a l s e a r c h f o r a l l samples where t h e r e i s a t 

l e a s t one s p e c i e s a t l i v e s l e v e l 4 and a l e a s t one 

s p e c i e s a t l i v e s l e v e l 5) 

c) RETRIEVE ALL PHY 3 & THI OR L I = 4 ( t h i s q u e r y 

d e m o n s t r a t e s t h e f r e e f o r m a t n a t u r e o f t h e q u e r y 

s y s t e m . I t c o n s i s t s o f a s e q u e n t i a l s e a r c h f o r a l l 

t h e d a t a o f samples w h i c h had t h e p h y s i o g n o m i c f o r m 3 

( f i l a m e n t s , p r e d o m i n a n t l y v e r t i c a l l y away f r o m t h e 

s u b s t r a t u m ) , 2 ( f i l a m e n t s o r f i l a m e n t o u s f l o e + 

h o r i z o n t a l ) , 1 ( f i l m ) and t h i c k n e s s = 4 ( t h i c k n e s s 

5 - 10 mm) o r samples w h i c h r e c e i v e d m o d e r a t e shade 

i n summer 
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T a b l e 2.8 S i m p l e v a r i a b l e s f o r t h e A l d a b r a d a t a s e t 

co m p u t e r code 

SPECIES. 
LIVES 
DEADS 
DAY 
MONTH 
YEAR 
HOUR 
GRID REF 
SERAL 
IC 

PNOS 

PHY 
PRO 

THI 
SUB 
S .SI 
TOP 
INC 
ASP 
DEP 
L I 

. s i x d i g i t number w i t h s i z e r ange o r b i n o m i a l 

. l e v e l 0-5 a t w h i c h t h e s p e c i e s was r e c o r d e d l i v e 

. l e v e l 0-5 a t w h i c h t h e s p e c i e s was r e c o r d e d dead 

. 1-31 day on w h i c h sample was c o l l e c t e d 

. 1-12 month d u r i n g w h i c h sample was c o l l e c t e d 

. 2-3 y e a r d u r i n g w h i c h sample was r e c o r d e d 

. 00 01-12 00 t i m e o f day when sample was c o l l e c t e d 

. g r i d r e f e r e n c e f r o m where sample was c o l l e c t e d 

. s e r i a l number a l l o c a t e d t o t h e sample on t h e A l d a b r a 

. i s l a n d code o f a r e a o f a t o l l f r o m where sample 
was c o l l e c t e d ( F i g . 2.2) 

. p o o l number f r o m p o o l where sample was c o l l e c t e d 
( t e r r e s t r i a l samples = 0) 

. p h y s i o g n o m i c f o r m o f sample when c o l l e c t e d ( T a b l e 2.2) 

. p r o p o r t i o n o f s u b s t r a t u m ( l i v i n g + n o n - l i v i n g ) 
c o n t r i b u t e d by t h e same p h y s i o g n o m i c f o r m as t h e 
sample ( T a b l e 2.X) 

. t h i c k n e s s o f sample ( T a b l e 2.2) 

. s u b s t r a t e ( T a b l e 2.2) 

. s u b s t r a t e s i z e ( T a b l e 2.2) 

. s u b s t r a t e m i c r o t o p o g r a p h y ( T a b l e 2.2) 

. s u r f a c e i n c l i n a t i o n o f sample ( T a b l e 2.2) 

. a s p e c t o f sample ( T a b l e 2.2) 

. d e p t h o f w a t e r a t p o s i t i o n o f sample ( T a b l e 2.2) 

. e x p o s u r e t o l i g h t a t a c t u a l sample p o i n t ( T a b l e 2.2) 
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3 I ' :NV TRONMENTAL DATA 

3.1 M e t e o r o l o g i c a l 

M e t e o r o l o g i c a l d a t a were c o l l e c t e d by R o y a l S o c i e t y 

R e s e a r c h S t a t i o n s t a f f a t t h e s y n o p t i c o b s e r v a t i o n s t a t i o n 
A 

on l i e P i c a r d . A l t h o u g h none o f t h e s e d a t a were c o l l e c t e d 

p e r s o n a l l y i t i s f e l t t h a t f o r c o m p a r a t i v e p u r p o s e s t h e y 

s h o u l d be i n c l u d e d h e r e . 

The m e t e o r o l o g i c a l d a t a o b t a i n e d a t t h e s y n o p t i c 

o b s e r v a t i o n s t a t i o n l i e P i c a r d d u r i n g t h e p e r i o d o f t h i s 

s t u d y (Oct 1972 - J u l y 1973) a r e l i s t e d i n T a b l e 3.1. For 

c o m p a r a t i v e p u r p o s e s d a t a o b t a i n e d between 1967 and 1974 

a r e l i s t e d i n A p p e n d i x I . The t o t a l r a i n f a l l f o r 1973 

(1220.9 mm) was t h e t h i r d h i g h e s t on r e c o r d 53% o f t h i s 

f e l l b e t w e e n J a n u a r y and J u l y . The t o t a l r a i n f a l l f o r t h e 

p e r i o d o f t h e s u r v e y was 1250.6 mm. The t o t a l s f o r s i m i l a r 

p e r i o d s i n o t h e r y e a r s a r e compared i n T a b l e 3.2. 

Some i n d i v i d u a l measurements o f t e m p e r a t u r e and r e l a t i v e 

h u m i d i t y were made on a r a n g e o f a l g a l h a b i t a t s on ' l i e P i c a r d 

( 2 . 3 1 ) . 

A l l t e m p e r a t u r e s were measured w i t h i n one h o u r o f each 

o t h e r on 9.4.73. The maximum and minimum t e m p e r a t u r e s 
A 

r e c o r d e d a t t h e s y n o p t i c o b s e r v a t i o n s t a t i o n on l i e P i c a r d 

on t h a t day were 31.0°C and 26.1°C r e s p e c t i v e l y . The r e s u l t s 

o f t h e measurements f r o m t h e 14 s i t e s a r e l i s t e d i n T a b l e 3.3. 

The maximum t e m p e r a t u r e r e c o r d e d was 39,6°C ( s i t e 10) and t h e 

minimum t e m p e r a t u r e r e c o r d e d 24.7°C ( s i t e 3 ) . The g r e a t e s t 

t e m p e r a t u r e r a n g e r e c o r d e d was 13.6°C, (24.7 - 38.3°C, s i t e 3 ) , 

t h e minimum r a n g e 5.0°C (25.9 - 30.9°C, s i t e 9 ) . 
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T a b l e 3.1 M e t e o r o l o g i c a l d a t a c o l l e c t e d a t t h e s y n o p t i c 

o b s e r v a t i o n l i e P i c a r d d u r i n g t h e p e r i o d o f 

t h i s s u r v e y (Oct 1972 - June 1973 i n c l u s i v e ) . 

(The d a t a were c o l l e c t e d by s t a f f a t t h e R o y a l 

S o c i e t y S y n o p t i c O b s e r v a t i o n s t a t i o n and 

a r e i n c l u d e d h e r e f o r c o m p a r a t i v e p u r p o s e s . ) 
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T a b l e 3.2 R a i n f a l l t o t a l s f o r p e r i o d s O c t o b e r - June 

i n c l u s i v e 1967 - 1974 

y e a r 
O c t . . J u l y 
1967 - 1968 

1968 - 1969 

1969 - 1970 

1970 - 1971 

1971 - 1972 

1972 - 1973 

1973 - 1974 

r a i n f a l l (mm) 

459 .6 

1207 .5 

667 .5 

970 .5 

939 .8 

1250 .6 

1332.6 
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R e l a t i v e h u m i d i t y r e a d i n g s were t a k e n a t g r o u n d l e v e l 

and 1 m v e r t i c a l l y above t h e g r o u n d measurement. A l l r e a d 

i n g s were t a k e n w i t h i n 1.25 h o f each o t h e r ( T a b l e 3 . 4 ) . 

A t g r o u n d l e v e l t h e maximum v a l u e r e c o r d e d was 100% ( s i t e 

RH 16) and t h e minimum 3 6 . 6 % ( s i t e RH 7 ) . The maximum 

r a n g e was 5 8 . 4 % ( 3 6 . 6 - 9 5 . 0 % , s i t e RH 7) and t h e minimum 

r a n g e 0.9% ( 9 8 . 5 - 99 .4%, s i t e R H 8 ) . A t a h e i g h t o f 1 m 

t h e maximum v a l u e r e c o r d e d was 96% ( s i t e RH 16) ,. t h e minimum 

v a l u e . 5 6 . 6 % ( s i t e RH 6 ) , t h e maximum r a n g e 2 8 . 2 % ( 5 6 . 6 -

8 4 . 8 % , s i t e RH 6) and t h e minimum r a n g e 16.8% (67.2 - 8 4 . 0 % , 

s i t e RH 9 ) . 

3.2 A n a l y s i s o f w a t e r 

For r e a s o n s d i s c u s s e d i n S e c t i o n 2.32 d a t a a r e somewhat 

f r a g m e n t a r y and some d i s c u s s i o n i s o c c a s i o n a l l y i n c l u d e d 

h e r e i n o r d e r t o c l a r i f y c e r t a i n a s p e c t s o f t h e a n a l y s e s . 

D a t a c o n c e r n i n g i n d i v i d u a l p o o l s (Programme A, 2.32) 

a r e summarized i n T a b l e 3.6 and T a b l e 3.7. Examples o f 24 h 

s t u d i e s (Programme B, 2.32) f r o m p o o l s on ' l i e P i c a r d a r e 

i l l u s t r a t e d i n F i g . 3.1. Upper and l o w e r l i m i t s f o r p a r a 

m e t e r s s h o w i n g o b v i o u s d i u r n a l c y c l e s a r e shown i n T a b l e 3.8, 

and changes o v e r a t h r e e month p e r i o d i n p o o l W2 a r e shown 

i n T a b l e 3.9. R e l a t i o n s h i p s between v a r i o u s p a r t s o f i o n s 

a r e i l l u s t r a t e d i n F i g . 3.2 A summary o f t h e p h y s i c a l and 

c h e m i c a l d a t a i s g i v e n i n T a b l e 3.10. 

3,21 C o n d u c t i v i t y 

The d a t a on c o n d u c t i v i t y a r e v e r y much f r a g m e n t a r y 

( 2 . 3 2 1 ) . V a l u e s o b t a i n e d r a n g e d f r o m 16.5 - 0.5%. . No 
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T a b l e 3.5 C o n d u c t i v i t y m e a s u r e d i n t h r e e p o o l s a t 

Takamaka o v e r a p e r i o d o f 7 h 5.3.73 ( a l l 

v a l u e s w e r e m e a s u r e d w i t h i n 1 h o f e a c h 

o t h e r a t 20 cm d e p t h ) 

C o n d u c t i v i t y .(%oy 
Time T l T2 T3 

1055 - 1150 h 2.0 2.0 16.5 

1500 - 1530 h 2.0 2.0 16.5 

1800 - 1830 h 2.0 2.0 16.3 



1 3 7 

T a b l e 3.6 T o t a l p h y s i c a l and c h e m i c a l d a t a c o l l e c t e d 

f o r 20 p o o l s on A l d a b r a 
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T a b l e 3.7 Summary o f some c h e m i c a l d a t a f o r i n d i v i d u a l 

p o o l s . Mean v a l u e s a r e base d on Programme 

A ( 2 . 3 2 ) , minimum and maximum v a l u e s on 

Programme B ( 2 . 3 2 ) . Numbers o f samples f o r 

each programme i n each p o o l a r e i n d i c a t e d . 

(The t o t a l f o r a l l p o o l s i s sometimes one 

more t h a n i n T a b l e 2.2, because p o o l s W5 

and W6 were j o i n e d t o g e t h e r on one d a t e and 

t h e s i n g l e r e s u l t s a r e used t w i c e i n T a b l e 

3.7) . C o n c e n t r a t i o n s a r e i n mg 1 ^ . 
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F i g . 3.1 D i u r n a l c y c l e s o f v a r i o u s p a r a m e t e r s i n 

s i x p o o l s on " l i e P i c a r d , 
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F i g . 3.2 R e l a t i o n s h i p b e t w e e n v a r i o u s p a i r s o f i o n s 

s t u d i e d i n programme A: 

a) l o g K V, l o g Na, r e g r e s s i o n c o e f f i c i e n t = 0.9, 

c o r r e l a t i o n c o e f f i c i e n t = 0-9^ n= /I? 

b) l o g Ca v. l o g Mg, r e g r e s s i o n c o e f f i c i e n t = 3.4, 

c o r r e l a t i o n c o e f f i c i e n t = 0.5^ A-;!"^ 

c ) l o g NH^-N V. l o g t o t a l i n o r g a n i c PO^-P r e g r e s s i o n 

c o e f f i c i e n t = 0.5, c o r r e l a t i o n c o e f f i c i e n t = 0 . 7 ^ A - j J i ^ 

d) l o g N v. l o g o r t h o PO^-P, r e g r e s s i o n c o e f f i c i e n t 

= 1.8, c o r r e l a t i o n c o e f f i c i e n t = 0.8^A-5'O 
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s i g n i f i c a n t v a r i a t i o n was f o u n d w i t h i n c r e a s i n g d e p t h . Of 

t h e t h r e e p o o l s s t u d i e d a t T a k a m a k a no s i g n i f i c a n t c h a n g e 

was f o u n d when m e a s u r e d o v e r a p e r i o d o f 7 h ( T a b l e . 3 . 5 ) . 

3.22 O p t i c a l d e n s i t y 

W a t e r i n p o o l s c o n t a i n i n g d e c a y i n g l e a v e s s o m e t i m e s 

a p p e a r e d b rown i n c o l o u r , t h i s b e i n g e s p e c i a l l y e v i d e n t i f 

C a s u a r i n a " n e e d l e s " w e r e p r e s e n t . T h i s i s w e l l i l l u s t r a t e d 

i n two p o o l s , W4 and W7. B o t h p o o l s h a d w a t e r s a m p l e s 

c o l l e c t e d w i t h i n a few m i n u t e s o f e a c h o t h e r on. 3 May 73 a t 

2000 h . P o o l W4 i s a p o o l w e l l away f r o m C a s u a r i n a f o r e s t , 

i n an o pen p l a t i n a r e a , w i t h P e m p h i s a c i d u l a s c r u b n e a r b y , 

p o o l W7 i s i n C a s u a r i n a f o r e s t . The o p t i c a l d e n s i t y 

r e c o r d e d f o r W4 was 0 . 0 2 0 , t h e minimum r e c o r d e d d u r i n g t h e 

s u r v e y . The o p t i c a l d e n s i t y r e c o r d e d f o r W7 was 0 . 2 7 3 , t h e 

maximum r e c o r d e d d u r i n g t h e s u r v e y . The r a n g e o f v a l u e s 

e v e n a f t e r s t o r a g e f r o m p o o l s i n o r n e a r C a s u a r i n a f o r e s t 

was c l e a r l y d i f f e r e n t f r o m p o o l s away f r o m C a s u a r i n a f o r e s t , 

(0 . 146 + 0 . 0 5 5 , n = 9 \5_ 0.048 ± 0 .025 , n = 1 5 ) . 

3.2 3 T e m p e r a t u r e 

T e m p e r a t u r e c u r v e s f o r p o o l s m e a s u r e d o v e r a p e r i o d o f 

24 h ( F i g . 3.1) show s i m i l a r r i s e s b e t w e e n 1000 h and 1600 h 

w i t h a d e c r e a s e b e t w e e n 1600 h and 0800 h , t h e minimum b e i n g 

r e a c h e d by 0800 h . D e p t h p r o f i l e s w e r e c a r r i e d o u t i n t h e 

d e e p e r p o o l s on l i e P i c a r d on v a r i o u s d a t e s and a t v a r i o u s 

t i m e s o f d a y . The maximum r e c o r d e d d i f f e r e n c e b e t w e e n t h e 

s u r f a c e and b o t t o m t e m p e r a t u r e s was 6.0°C ( p o o l Wl a t 1520 h 

on 8.3.73 w i t h a maximum d e p t h o f 0.69 m). A v e r y s l i g h t 

i n c r e a s e i n t e m p e r a t u r e was s o m e t i m e s f o u n d t o o c c u r 
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i m m e d i a t e l y a b o v e t h e b o t t o m mud. A t n i g h t p o o l s w ere more 

o r l e s s i s o t h e r m a l w i t h m i n o r t e m p e r a t u r e d i f f e r e n c e s n o t 

e x c e e d i n g 1.0°C. 

3.24 pH 

F o r r e a d i n g s t a k e n a t 0.2 m d e p t h t h e maximum r e c o r d e d 

pH w a s 10.8 and t h e minimum 6.6 ( T a b l e 3 . 1 0 ) , a l t h o u g h a 

maximum o f 11.8 and a minimum o f 6.2 were o b t a i n e d from 

random s p o t r e a d i n g s . D i u r n a l c y c l e s f o r 6 p o o l s on ^ l e 

P i c a r d a r e i l l u s t r a t e d i n F i g , 3.1. The maximum r a n g e 

o b s e r v e d was 3.3 pH u n i t s ( 7 . 5 - 10.8, WlO) and t h e minimum 

r a n g e 0.7 pH u n i t s ( 7 . 5 - 8.2, W2). 

3.25 D i s s o l v e d o x y g e n 

Oxygen m e a s u r e m e n t s t a k e n i n p o o l s o v e r a p e r i o d o f 24 h 

( F i g . 3.1) show s i m i l a r c u r v e s t o t h o s e o f t e m p e r a t u r e and 

pH. A r e l a t i v e l y r a p i d r i s e o c c u r s b e t w e e n 1000 h and 1600 h. 

The o x y g e n d e c r e a s e a p p e a r s t o be much more r a p i d t h a n t h a t 

o f t e m p e r a t u r e , t h e l o w e r v a l u e s b e i n g r e a c h e d by 2200 h . 

P o o l s W4. a p p e a r e d t o be an e x c e p t i o n t o t h i s r u l e on t h e day 

t h e s e m e a s u r e m e n t s were t a k e n a s t h e o x y g e n c o n c e n t r a t i o n was 

s t i l l a t a r e l a t i v e l y h i g h l e v e l a t 2200 h, w h e r e a s t h e 

o x y g e n i n p o o l s W6 and W7 ( m e a s u r e d a t t h e same t i m e s on t h e 

same d a t e ) h a d shown a r a p i d d e c r e a s e by t h i s t i m e . 

3 . 26 C a t i o n s 

Where p o o l s w e r e s a m p l e d on s e v e r a l d i f f e r e n t o c c a s i o n s , 

Na a n d K l e v e l s I n c r e a s e d tyirouqhoui- iho s ^ a t j o n , i l i e i i i c r f t r t s e 

b e i r r ; r o u g h l y p a r a l l e l t o i n c r e a s e s i n CT . The i n c r e a s e i n K., 

a s a f r a c t i o n o f s e a w a t e r , was f o u r t i m e s a s g r e a t as t h a t 
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f o r Na and C l . D a t a f o r t h r e e o c c a s i o n s when t h e d e p t h s 

o f w a t e r i n W2 w e r e a l m o s t t h e same a r e s u m m a r i z e d i n 

T a b l e 3.9. A p a r t from CC9 t h e r e was no o b v i o u s r e l a t i o n 

s h i p b e t w e e n K/Na and Mg/Ca. As s e a w a t e r h a s a l o w e r K/Na 

and a h i g h e r Mg/Ca r a t i o t h a n f o u n d i n any o f t h e s e f r e s h 

w a t e r p o o l s , i t w o u l d be e x p e c t e d t h a t t h e more a t e r r e s t r i a l 

p o o l i s s u b j e c t t o t h e i n f l u e n c e o f added s e a w a t e r , t h e n t h e 

n e a r e r i t s r a t i o s f o r t h e s e i o n s w o u l d a p p r o a c h t h o s e o f 

s e a w a t e r . The p o o l s d e v i a t i n g most m a r k e d l y from l i n e s o f 

b e s t f i t f o r K v . Na and Mg v . Ca ( F i g . 3.2) w e r e : 

. h i g h K/Na T l W4 CCIO CC11...W6 W9 W7 CC9 h i g h Na/K 

h i g h Mg/Ca CC9 Wl CCIO CC12 CC11...W2 W7 T2 W3 h i g h Ca/Mg 

Among t h e f o u r p o o l s whose Ca l e v e l s w e re s u r v e y e d i n d e t a i l 

o v e r a p e r i o d o f 24 h ( T a b l e 3.8, F i g . 3.1). one (W7) showed 

a c l e a r d i u r n a l c y c l e , two (Wl and W5) showed an e r r a t i c 

d i s t r i b u t i o n o f v a l u e s , w h i l s t one (W2) showed no i n d i c a t i o n 

o f c y c l i c a l c h a n g e . 

3.27 A n i o n s 

3.271 C h l o r i d e 

T h r o u g h o u t t h e p e r i o d o f t h e s u r v e y i n c r e a s i n g l e v e l s 

o f C l w e r e f o u n d i n p o o l s . The g r e a t e s t i n c r e a s e f o u n d was 

182 mg 1~^ - 785 mg l " ' ^ i n W2 b e t w e e n 5.March 73 and 5 J u n e 7 3. 

3 . 272 Phosph'ate 

F r a c t i o n s a t t r i b u t e d t o o r t h o p h o s p h a t e , p o l y p h o s p h a t e 

and o r g a n i c p h o s p h a t e w e r e a l l w e l l r e p r e s e n t e d i n t h e p o o l s . 

A l l t h r e e w e r e r e p r e s e n t e d a t l e v e l s l i k e l y t o be o f 

s i g n i f i c a n c e t o o r g a n i s m s a b l e t o u s e t h e s e p a r t i c u l a r f o r m s 



o f p h o s p h a t e . E x a m p l e s o c c u r r e d o f e a c h o f t h e t h r e e 

f r a c t i o n s b e i n g most a b u n d a n t , b u t i n g e n e r a l o r t h o p h o s p h a t e 

and o r g a n i c p h o s p h a t e w e r e more a b u n d a n t t h a n p o l y p h o s p h a t e . 

A l t h o u g h l e v e l s showed c o n s i d e r a b l e v a r i a t i o n , W4 and W7 were 

c l e a r l y c h a r a c t e r i s e d a s low ( o r t h o - ) p h o s p h a t e p o o l s , w h i l s t 

W2 showed v e r y h i g h l e v e l s . I n c o n t r a s t t o t h e f o u r c a t i o n s 

m e a s u r e d , t h e r e was no o b v i o u s t e n d e n c y f o r c o n c e n t r a t i o n s 

o f any o f t h e p h o s p h a t e f r a c t i o n s t o i n c r e a s e t h r o u g h o u t t h e 

s e a s o n . T h e r e was an a p p a r e n t d i u r n a l c y c l e o f o r t h o p h o s p h a t e 

i n p o o l s Wl, W2, W4, W5 and WlO; p o o l W7 showed a c o n s t a n t 

l e v e l o f o r t h o p h o s p h a t e o v e r a p e r i o d o f 24 h ( T a b l e 3.8, 

F i g . 3 . 1 ) . 

3.273 I n o r g a n i c c o m b i n e d n i t r o g e n 

The A l d a b r a p o o l s a l w a y s c a r r i e d m o d e r a t e t o v e r y h i g h 

l e v e l s o f ammonia ( T a b l e 3 . 1 0 ) . I t seems l i k e l y t h a t n i t r i t e 

and n i t r a t e l e v e l s w e r e low i n c o m p a r i s o n b u t due t o t h e 

p o s s i b i l i t y o f i n t e r f e r e n c e by r e d u c i n g s u b s t a n c e s , t h i s i s 

s t i l l u n c e r t a i n and v a l u e s h e r e a r e t r e a t e d w i t h c a u t i o n . 

The r e s u l t s f o r n i t r i t e and n i t r a t e h a v e t h e r e f o r e b e e n 

o m i t t e d f r o m T a b l e s 3.7 and 3.10 and a r e e n c l o s e d w i t h 

b r a c k e t s i n F i g . 3.1 b u t a r e s u m m a r i z e d h e r e a s t h e y do 

p r o v i d e some c l u e s t o t h e s i t u a t i o n i n t h e p o o l s . O n l y 5 

o u t o f 54 a n a l y s e s i n programme A ( 2 . 3 2 ) gave d e t e c t a b l e 

v a l u e s f o r t h e s e i o n s . The v a l u e s r e c o r d e d w e r e , f o r NO^-N: 

minimum, 0 . 0 0 3 } maximum, 0.53, mean i n c l u d i n g W2, 0.008, mean 

e x c l u d i n g W2, 0 . 0 0 3 ; f o r NO^-N: minimum, 0.01, maximum, 0.56, 

mean i n c l u d i n g W2, 0.12, mean e x c l u d i n g W2, 0.01 mg 1 ^. I n 

one c a s e h o w e v e r (W2, F i g . 3 . 1 ) , t h e r e was an a p p a r e n t 
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d i u r n a l c y c l e o f t h e s e i o n s , w i t h t h e o x i d i s e d f o r m s r e a c h i n g 

a pe.jk i n t h e a f t e r n o o n . E v e n t h e n t h e i n d i c a t e d n i t r o g e n 

p r e s e n t i n t h e s e o x i d i s e d f o r m s r e p r e s e n t e d o n l y 3.5% o f 

t h e t o t a l i n o r g a n i c c o m b i n e d n i t r o g e n . As w i t h o r t h o p h o s p h a t e , 

t h e r e was no t e n d e n c y f o r ammonia l e v e l s i n p a r t i c u l a r p o o l s 

t o i n c r e a s e t h r o u g h o u t t h e s e a s o n . 
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3 . 3 A l g a l c u l t u r e s 

A l g a e w e r e i s o l a t e d on r e t u r n t o Durham w i t h a v i e w t o 

c a r r y i n g o u t f u t u r e e x p e r i m e n t s f o r c o m p a r i s o n w i t h o b s e r 

v a t i o n s made i n t h e f i e l d . 

P r e s e n t c u l t u r e s a r e m a i n t a i n e d i n Durham i n 250 ml 

c o n i c a l f l a s k s c o n t a i n i n g 100 ml o f AAD-N o r AAD+N medium 

i n a room m a i n t a i n e d a t 32°C and a l i g h t i n t e n s i t y o f 3000 I x . 

I n f o r m a t i o n on c u l t u r e s i s p r e s e n t e d a s f o l l o w s : 

Durham c u l t u r e c o l l e c t i o n number, c o m p u t e r number, s p e c i e s 

( w h e r e a v a i l a b l e ) , medium, d e s c r i p t i o n o f s p e c i e s and o t h e r 

r e l e v a n t i n f o r m a t i o n . 

201 0 1 5 2 1 8 N o s t o c p i s c i n a l e K u t z i n g , AAD-N, s o i l s a m p l e l i e 

M a l a b a r . C e l l s : 4.5 - 6.1 [im w i d e ; 4.0 - 7.1 |im l o n g ; b a r r e l -

s h a p e d . H e t e r o c y s t s : 4.0 - 6.0 Jim w i d e ; o v a l o r s p h e r i c a l . 

S p o r e s : 6.0 - 6.5 )im w i d e ; 6.5 - 7.0 |im l o n g ; s p h e r i c a l t o 

ovate,* e p i s p o r e , s m o o t h . 

203 N o s t o c s p . , AAD-N, s o i l s a m p l e C i n q C a s e s . C e l l s : 3.2 -

4.0 fim w i d e ; 4.0 - 5.5 \im l o n g ; b a r r e 1 - s h a p e d . H e t e r o c y s t s : 

3.9 - 10.0 ixm l o n g ; o v a t e t o c y l i n d r i c a l . S h e a t h : a l m o s t 

c o l o u r l e s s , i n d i s t i n c t . S p o r e s : n o t n o t e d . 

208 N o s t o c s p . , AAD-N and AAD+N, s o i l s a m p l e C i n q C a s e s . C e l l s 

6.0 - 7.0 Hm i n d i a m e t e r , s p h e r i c a l . H e t e r o c y s t s : 5.0 - 6.0 pim 

i n d i a m e t e r , s p h e r i c a l . S h e a t h : t h i n , a l m o s t c o l o u r l e s s . 

S p o r e s : n o t n o t e d . 

214 017801 W e s t i e l l o p s i s p r o l i f i c a J a n e t , AAD-N, s o i l s a m p l e 

l i e P i c a r d . C e l l s : m a i n f i l a m e n t s ; 8.0 - 10.0 \im w i d e , 8.0 -

10.0 Jim l o n g , e l o n g a t e t o c y l i n d r i c a l . H e t e r o c y s t s : 5.0 -
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7 . 0 |im w i d e , 7 . 0 - 1 9 . 0 )im l o n g , g l o b o s e t o e l o n g a t e 

c y l i n d r i c a l . P s e u d o h o r m o c y s t s : 7 , 5 - 9 . 0 p.m i n d i a m e t e r . 

Some o f t h e s i z e r a n g e s d i f f e r s l i g h t l y from t h e t y p e m a t e r i a l . 

D e s i k a c h a r y ( 1 9 5 9 ) g a v e t h e s i z e r a n g e s a s - c e l l s : main, 

f i l a m e n t s ; 8 . 0 - 1 2 . 0 jam w i d e , a s l o n g a s b r o a d o r s l i g h t l y 

l o n g e r , b r a n c h e s ; 4 . 0 - 6 . 0 fim w i d e , e l o n g a t e - c y l i n d r i c a l . 

H e t e r o c y s t s : 5 . 5 - 6 . 0 Jim w i d e , 1 0 . 5 - 2 2 . 0 \xm l o n g . 

P s e u d o h o r m o c y s t s : 8 . 5 - 9 . 0 |a.m i n d i a m e t e r . 

2 1 5 N o s t o c s p . , AAD-N, s o i l s a m p l e l i e P i c a r d . C e l l s : 3 . 0 -

3 . 5 (am w i d e , 4 . 0 - 4 . 8 )a.m l o n g , b a r r e l - s h a p e d , H e t e r o c y s t s : 

3 . 5 - 4 . 0 (im w i d e , 3 , 5 - 4 . 0 (im l o n g , s p h e r i c a l t o o v a t e . 

S h e a t h : t h i n , a l m o s t c o l o u r l e s s . S p o r e s : 5 . 0 - 6 . 4 jim w i d e , 

6 . 0 - 7 , 0 \im l o n g , o v a t e ; e p i s p o r e , s m o o t h . 

2 1 7 0 1 0 2 6 9 A n a b a e n a s p . , ( A . D . ) , AAD-N, b o t t o m mud s a m p l e Wl. 

C e l l s 8 . 0 - 1 0 . 0 iim w i d e , 6 . 0 - 9 , 5 [im l o n g ; s p h e r i c a l t o 

b a r r e l - s h a p e d , o f t e n h e a v i l y g a s - v a c u o l a t e , H e t e r o c y s t s : 

1 0 . 0 - 1 4 . 0 (im w i d e ; 9 . 5 - 1 4 . 0 \xxa l o n g , w i t h t h i c k w a l l and 

p r o m i n e n t p o r e s . S p o r e s : 1 0 . 5 - 1 4 . 0 (im w i d e ; 1 1 . 5 - 1 7 . 0 Jim 

l o n g , s p h e r i c a l t o o v a t e , f o r m e d i n c h a i n s n e x t t o h e t e r o c y s t s , ' 

e p i s p o r e , s m o o t h . 

2 1 8 0 1 5 2 0 1 N o s t o c c a r n e u m A g a r d h , AAD-N, b o t t o m mud s a m p l e 

M E 1 0 2 . C e l l s : 3 . 2 - 4 . 5 fim w i d e , 3 . 5 - 7 . 5 Jim l o n g ; b a r r e l -

s h a p e d t o c y l i n d r i c a l , d eep r e d t o r o s e c o l o u r e d . H e t e r o c y s t s : 

6 . 5 - 8 . 0 lira w i d e ; 8 . 5 - 1 0 . 0 ̂ m l o n g . S h e a t h : t h i n a l m o s t 

c o l o u r l e s s , d i f f l u e n t , i n d i s t i n c t ; S n o r e s : 5 . 5 - 7 . 0 |im 

w i d e ; 8 . 0 - 1 0 . 5 )im l o n g , e l l i p s o i d a l , * e p i s p o r e , smooth, 

f o r m e d i n c h a i n s . 
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(02 011011 C y I i I K I roinjix'rmi.im m u s c i c o l .ri Kii I /. i inj , A A D - N , s o i l 

s a m p l e C i n q C a s e s . C e l l s : 3.0 - 3.5 \im w i d e ; 3.4 - 4.0 \im 

l o n g ; o b l o n g t o c y l i n d r i c a l , s l i g h t l y c o n s t r i c t e d a t t h e 

c r o s s - w a l l s . H e t e r o c y s t s : 2.5 - 3 . 5 jim w i d e ; 3.5 - 4.5 ^iin 

L o n g ; e l o n g a t e , o v a l t o r o u n d e d t r i a n g u l a r . S p o r e s : 8 . 0 -

10.5 x̂m w i d e ; 12.5 - 14.0 fiin l o n g ; e p i s p o r e smooth, g o l d e n -

brown i n c o l o u r . 
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Much o f t h e d a t a c o l l e c t i o n on A l d a b r a w n s d i r e c t e d 

t o w a r d s t h e p r o d u c t i o n o f a s y s t e m a t i c a c c o u n t w h i c h w o u l d 

c o n t a i n , a s f a r a s p o s s i b l e , a l i s t o f s p e c i e s p r e s e n t and 

a d e t a i l e d d e s c r i p t i o n o f t h e s p e c i e s and t h e i r o c c u r r e n c e . 

The s t o r a g e o f d a t a on c o m p u t e r e n a b l e d s t a t i s t i c a l a n a l y s e s 

t o be p e r f o r m e d w i t h t h e a i d o f s p e c i a l l y d e s i g n e d c o m p u t e r 

p r o g r a m m e s ( 2 . 3 8 3 ) . 

D a t a r e l a t i n g t o s p e c i e s a r e t r e a t e d a s f o l l o w s : 

a) s p e c i e s l i s t ( 4 . 1 ) 

T h i s i s a l i s t o f a l l a l g a l s p e c i e s r e c o r d e d d u r i n g 

t h i s s u r v e y i n c l u d i n g 'dumping g r o u n d s ' ( 2 . 3 8 3 ) . 

b) d e s c r i p t i o n o f s p e c i e s ( 4 . 2 ) 

T h i s i s a d e s c r i p t i v e l i s t o f a l l s p e c i e s e x c e p t t h o s e 

p l a c e d i n 'dumping g r o u n d s ' ( 2 . 3 8 3 ) ; t h e l a t t e r a r e l i s t e d 

i n T a b l e 4.3. 

c ) s t a t i s t i c a l a n a l y s e s 

T h e s e a n a l y s e s u s e t h e A l d a b r a n c o m p u t e r d a t a b a n k . F o r 

t h e p u r p o s e s o f t h i s t h e s i s one e x a m p l e o f c o m p u t e r b a s e d 

s t a t i s t i c a l a n a l y s i s i s i n c l u d e d , c o m b i n i n g h a b i t a t d a t a 

w i t h s p e c i e s d a t a ( 2 . 3 8 3 ) . 

4.1 S p e c i e s l i s t 

I t was n'ot p o s s i b l e t o a l l o c a t e b i n o m i a l s t o a l l a l g a e 

r e c o r d e d on A l d a b r a . R e c o r d s were p l a c e d i n t o one o f t h r e e 

c a t e g o r i e s . 

a ) t h o s e f o r w h i c h s u f f i c i e n t d a t a w ere a v a i l a b l e t o 

a l l o c a t e a b i n o m i a l . 
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b) t h o s e f o r w h i c h i n s u f f i c i e n t d a t n were a v a i l a b l e t o 

a t t r i b u t e a b i n o m i a l o r w h e r e t h e s p e c i e s w o u l d 

r e q u i r e s p e c i a l i s t t e c h n i q u e s i n o r d e r t o i d e n t i f y i t , 

b u t w h e r e t h e s p e c i e s was d e f i n i t e l y n o t one o f t h e 

b i n o m i a l s a l r e a d y l i s t e d . T h e s e r e c o r d s were g e n e r a l l y 

a l l o c a t e d t o a s i z e c a t e g o r y w i t h t h e ' s p e c i e s p a i r ' 

3 1 - 4 8 ( 2 . 3 8 3 ) . 

c ) t h o s e f o r w h i c h i n s u f f i c i e n t d a t a w e r e a v a i l a b l e e v e n 

t o s a y t h a t t h e s p e c i e s was n o t one o f t h o s e l i s t e d 

e . g . o n l y a few c e l l s s e e n , o n l y s m a l l f r a g m e n t s s e e n , 

m a t e r i a l u n h e a l t h y o r d e a d . T h e s e r e c o r d s were 

g e n e r a l l y a l l o c a t e d t o a 'dumping g r o u n d ' s i z e c a t e g o r y 

w i t h t h e ' s p e c i e s p a i r ' 5 1 - 6 8 ( 2 . 3 8 3 ) . 

T a b l e 4 . 1 g i v e s an a l p h a b e t i c a l l i s t o f t e r r e s t r i a l and 

f r e s h w a t e r a l g a e r e c o r d e d d u r i n g t h i s s u r v e y . I n f o r m a t i o n 

on e a c h s p e c i e s i s g i v e n i n t h e f o l l o w i n g o r d e r : s p e c i e s 

number ( 2 . 3 8 3 ) , g e n e r i c name, s p e c i f i c name (where a p p l i c a b l e ) , 

a u t h o r i t y ( w h e r e a p p l i c a b l e ) , s i z e r a n g e (where a p p l i c a b l e ) . 

S p e c i e s r e c o r d e d by P o t t s ( 1 9 7 7 ) o.re^v-^olLoioj*^ "̂O; V>3U£r€. 

t h e number o r s p e c i f i c name d i f f e r e d t h e s e a r e g i v e n i n f u l l . 

4 . 2 D e s c r i p t i o n o f s p e c i e s 

A s t a n d a r d scheme was f o l l o w e d f o r t h e p r e s e n t a t i o n o f 

d a t a f o r e a c h s p e c i e s . The scheme r e s e m b l e s t h a t u s e d by 

P o t t s ( 1 9 7 7 ) i n h i s p a r a l l e l s t u d i e s o f t h e l a g o o n a l b l u e -

g r e e n a l g a e and b a c t e r i a o f A l d a b r a . The scheme i s o u t l i n e d 

b e l o w . 
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P r e s e n t a t i o n of d a t a f o r s p e c i e s : 

computer ' s p e c i e s ' number, ( 2 . 3 8 3 ) , b i n o m i a l , a u t h o r i t y , 

<3ata, s i z e range 

A) D e s c r i p t i o n of the Aldabran p o p u l a t i o n : d e s c r i p t i o n 

of c o l o n y s i z e , shape, o r g a n i z a t i o n of c e l l s ; f i l a m e n t s , 

average width or width range; s h e a t h , width, c o l o u r ; 

c e l l s , average width or width range, shape, c o l o u r , 

c r o s s - w a l l c h a r a c t e r s , e n d - c e l l c h a r a c t e r s ; c h a r a c t e r s 

of s p e c i a l i z e d c e l l s , s i z e , shape, c o l o u r ( h e t e r o c y s t s , 

s p o r e s , nannocytes, hormocysts) . 

Where a l a r g e number of p o p u l a t i o n s had been s t u d i e d , 

the c e l l s i z e range, from the s m a l l e s t to the l a r g e s t 

was g i v e n . Where o n l y a few p o p u l a t i o n s had been 

s t u d i e d , o n l y the average c e l l s i z e was g i v e n . I n 

d e s c r i b i n g the genera C a l o t h r i x and G l o e o t r i c h i a , the 

r e c o r d i n g system of K i r k b y (1975) was f o l l o w e d . 

D e s c r i p t i o n s of tlie A ldabran p o p u l a t i o n are f o l l o w e d 

by l i s t s of o t h e r b i n o m i a l s i n c l u d e d under the ' s p e c i e s ' 

number and problems a s s o c i a t e d w i t h a l l o c a t i o n of b i n o m i a l s 

B ) R e l e v a n t i n f o r m a t i o n on the 'type' s p e c i e s . 

C ) Number of p o p u l a t i o n s s t u d i e d and g e o g r a p h i c a l l o c a t i o n s 

from which the s p e c i e s was r e c o r d e d . On no account do 

t h e s e r e c o r d s imply t h a t i t was r e s t r i c t e d to the 

p a r t i c u l a r a r e a d e s c r i b e d . The number of p o p u l a t i o n s 

l i s t e d do not always c o r r e s p o n d to the number of l o c a t i o n s 

( pool numbers and g r i d r e f e r e n c e s ) l i s t e d as o c c a s i o n a l l y 

more than one p o p u l a t i o n o c c u r r e d w i t h i n the a r e a covered 

by one g r i d r e f e r e n c e . 
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T a b l e 4.2 D e s c r i p t i o n of s p e c i e s 



7 3 

010215 Anabaena v a r i a b i l i s K u t z i n g ex B o r n e t et^ F l a h a u l t 

A) T h a l l u s : up to 1 cm i n s i z e , a l t h o u g h younger c o l o n i e s 

were o f t e n o n l y v i s i b l e w i t h a microscopey l a r g e r 

c o l o n i e s d a r k - g r e e n and c o n v o l u t e d . C e l l s : 4.0 - 6,8 Mm 

widey 3.5 - 8.0 M-m long» b a r r e l - s h a p e d o f t e n w i t h gas 

v a c u o l e s , s l i g h t l y c o n s t r i c t e d a t the c r o s s w a l l s , 

H e t e r o c y s t s : s p h e r i c a l to o v a l , 5„6 - 6.7 |am wide» 

5,0 - 7.6 |J.m l o n g . S p o r e s : e l l i p t i c a l , formed i n c h a i n s 

away from the h e t e r o c y s t s . 

B) G e i t l e r (1932) gave the s i z e ranges as - c e l l s : 

4,0 - 6,0 \im widey 2.5 - 6.0 Jim l o n g . H e t e r o c y s t s : 

6,0 p-m wide? up t o 8„0 Hm l o n g . S p o r e s : 7.0 - 11,0 m̂ 

wide? 8.0 - 14,0 ixm long? the e p i s p o r e smooth or w i t h 

f i n e n e e d l e s . Rao (1936) r e p o r t e d a form w i t h the s i z e 

r a n g e s - c e l l s : 2.5 - 6.0 (im wide? 2.5 - 6.0 |im lo n g . 

H e t e r o c y s t s : 4.5 - 7.0 lim wide; 6.3 - 9.6 Hm long. 

S p o r e s : 6,0 - 8.5 |ira wide; 6„5 - 11.5 lim long. F r i t s c h 

(1949) c o n s i d e r e d t h i s as not v e r y d i f f e r e n t from the type 

C) Ten p o p u l a t i o n s s t u d i e d : 

t i e P i c a r d : Wl, W117 

Anse C e d r e s : A C l , A C l O l , AC103 

C i n q C a s e s : CC2, CC5, CC8 

Takamaka: T l , T2 

D) Widespread but uncommon, never v e r y abundant. From 

f i l m s , among the f i l a m e n t s of o t h e r a l g a e and as f r e e 

f l o a t i n g m a c r o s c o p i c colonies^, O c c a s i o n a l l y seen to 

form many hormogonia w i t h i n a c o l o n y . 



E) P o s s i b l y noted by Whltton (1969) but not p o s i t i v e l y 

i d e n t i f i e d . 

F) D e s i k a c h a r y (1959) l i s t e d many r e c o r d s , from b r a c k i s h 

mud, damp s o i l , s t a g n a n t p o o l s , streams and r i v e r s i n 

Burma, I n d i a and P a k i s t a n , 



010269 Anabaena sp, (A. D.) A. 

A) Trichomes s i n g l e . C e l l s : 7.9 - 10.5 (Um wide; 6.3 -

9.8 l o n g ; s p h e r i c a l t o b a r r e l - s h a p e d , o f t e n h e a v i l y 

g a s - v a c u o l a t e . H e t e r o c y s t s : average width 12.4 )iin; 

average l e n g t h 11.1 )J.m, w i t h prominent pores and t h i c k 

w a l l . S p o r e s : 10.8 - 13.8 \xm wide; 11.0 - 18.9 |im long, 

s p h e r i c a l to s l i g h t l y e l l i p t i c a l , formed i n c h a i n s next 

to h e t e r o c y s t s , e p i s p o r e , smooth. 

B) T h e r e i s no comparable s p e c i e s i n the l i t e r a t u r e . 

C) 16 p o p u l a t i o n s s t u d i e d : 

l i e P i c a r d : Wl, W3, W4 

Anse C e d r e s : ACl 

C i n q C a s e s : C C l , CC2 , CC5, CC9, C C l 2 , CC13, CC14, C C I 5 , 

CC16, CC18, CC107 

Takamaka: T l 

D) Widespread and o f t e n v e r y abundant. Often forming a 

major c o n s t i t u e n t of the pool p l a n k t o n . 

E) P o s s i b l y noted by Whitton (1969) but not p o s i t i v e l y 

i d e n t i f i e d . 
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010301 A n a b a e n o p s i s a r n o l d i i A p t e k a r j 

A) T r i c h o m o s : 6.0 - 8.0 (im w i d e ; . s i n g l e . C e l l s : 

6.5 - 7.5 fim l o n g ; c o m p r e s s e d t o s p h e r i c a l , o f t e n 

h e a v i l y g a s - v a c u o l a t e . H e t e r o c y s t s : 6.0 - 7.0 |im 

i n d i a m e t e r ; s p h e r i c a l , i n t e r c a l a r y and t e r m i n a l . 

S p o r e s : 10.5 - 11.0 jim w i d e ; 12.0 - 14.0 )im l o n g ; 

o v a t e t o e l l i p s o i d a l ; e p i s p o r e : smooth and a l m o s t 

c o l o u r l e s s . 

B) D e s i k a c h a r y (1959) g a v e t h e s i z e r a n g e s a s - c e l l s : 

6.5 - 8.5 [im w i d e o r 7.0 - 9.0 jim w i d e ; 6.5 - 8.0 jim 

l o n g . H e t e r o c y s t s : 5.8 - 7.0 m̂ i n d i a m e t e r when 

s p K e r i c a l ; 7.0 - 9.2 )im w i d e ; 8.0 - 10.5 fim l o n g 

when e l l i p s o i d a l . S p o r e s : 10.4 - 11.5 \J.m w i d e ; 

11.5 - 14.5 urn l o n g ; e l l i p s o i d a l . 

C) One p o p u l a t i o n s t u d i e d : 

C i n q C a s e s : CC5 

D) T h i s s p e c i e s was n o t r e c o r d e d d u r i n g t h e p e r i o d o f 

f i e l d work b u t i n a c u l t u r e o f b o t t o m mud from p o o l 

CC5 on r e t u r n t o Durham. 
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010551 Aphanocapsa concharum H a n s g i r g > 1 ̂  2 iim 

A) C o l o n y : s p h e r i c a l or i r r e g u l a r l y - s h a p e d . C e l l s : average 

d i a m e t e r 1.5 Mra» l i g h t b l u e - g r e e n , e v e n l y d i s t r i b u t e d 

w i t h i n almost c o l o u r l e s s m u c i l a g e . C e l l c o n t e n t s 

o c c a s i o n a l l y g r a n u l a r . 

The s i z e range of t h i s ' s p e c i e s ' number a l s o i n c l u d e s 

the r e l e v a n t s i z e r a n g e s of the f o l l o w i n g s p e c i e s : 

A. e l a c h i s t a W, et. G, S» West and A. f u s c o - l u t e a H a n s g i r g 

B) G e i t l e r (1932) gave the s i z e range as - c e l l s : 1.0 - 1.5 ^xm 

i n d i a m e t e r * s p h e r i c a l or e l l i p t i c a l i n shape. 

C) 25 p o p u l a t i o n s s t u d i e d : 

l i e P i c a r d : Wl, W2, W4, W6, W7, W9, W107, W i l l , 

0609 + 0900, 0600 •f 0900, 0500 + 0900 

f i e Malabar: MW102, MW103, 1394 + 1233 

Anse C e d r e s : A C l , AC104 

C i n q C a s e s : CC9, 3962 + 0581 

Takamaka: T122, 3345 +0551 

Grande T e r r e C e n t r a l : S C l O l 

^ l e E s p r i t : 1050 + 0620, 1000 + 0600 

D) Widespread, l o c a l l y common and o f t e n abundant, from 

t e r r e s t r i a l and a q u a t i c s i t u a t i o n s . From f i l m s over 

rock and mud, among the f i l a m e n t s of o t h e r a l g a e , a l g a l 

f e l t s , p l a n k t o n and i n the aufwuchs of l a r g e r p l a n t growths 

E) Recorded by Whitton ( 1 9 6 9 ) . Recorded by P o t t s (1977) 

from l i e P i c a r d , l i e Malabar and Grande T e r r e ; 

o c c a s i o n a l among Scytonema mats. 



185 

01055 2 Apjianocapsa montana Cramer > 2 ̂  4 jim 

A) C o l o n y : i r r e g u l a r l y - s h a p e d , g e l a t i n o u s , almost c o l o u r l e s s , 

y e l l o w i s h or b l u e - g r e e n . C e l l s : 2,2 - 4.0 iim i n di a m e t e r ; 

l i g h t b l u e - g r e e n , sometimes y e l l o w i s h , c o n t e n t s o c c a s i o n 

a l l y g r a n u l a r , e v e n l y d i s t r i b u t e d w i t h almost c o l o u r l e s s 

homogeneous m u c i l a g e . 

The s i z e range o f t h i s ' s p e c i e s ' number a l s o i n c l u d e s 

the r e l e v a n t s i z e ranges of the f o l l o w i n g s p e c i e s : 

A, f o n t i c o l a H a n s g i r g , A, g r e v i l l e i (Hass„) Rabenhorst, 

A. k o o d e r s i Strg/m, A. m u s c i c o l a (Menegh„) W i l l e , 

h.' p u l c h r a ( K u t z . ) R a b e n h o r s t , A. sideroderma Naumann, 

A. s i d e r o s p h a e r a Naumann and A. t h e r m a l i s (Kutz.) Brugg. 

B) G e i t l e r (1932) gave the s i z e range as - c e l l s : 

2.5 - 4.0 ^im i n d i a m e t e r ; s p h e r i c a l , l i g h t b l u e - g r e e n 

t o a l most y e l l o w i n c o l o u r . 

C) 28 p o p u l a t i o n s s t u d i e d : 

l i e P i c a r d : Wl, W2, W3, W4, W6, W7, W9, W104, W107, 

W113, W117, W127, 0609 + 0900, 0600 + 0900 

$ l e Malabar: MWl, MW103, M E l l l 

Anse C e d r e s : A C l , ACl11 

C i n q C a s e s : CC2, CC3, CC14, CC18, CC102 

Takamaka: T2, T3 

Grande T e r r e : S C l O l 

D) Widespread and l o c a l l y common, e s p e c i a l l y on $ l e P i c a r d , 

o c c u r r i n g i n both a q u a t i c and t e r r e s t r i a l s i t u a t i o n s , 

o c c a s i o n a l l y abundant. From f i l m s over mud rock and 

s o i l , among the f i l a m e n t s of o t h e r a l g a e , among a l g a l 

f e l t s , p l a n k t o n and i n the aufwuchs of l a r g e r p l a n t growths 
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i:) nocordtui by Whitton ( 1 9 6 9 ) . Rocordod by Pol:ts ( 1 977) 

from l i e P i c a r d , l i e Malabar, and Grande T e r r e * 

o c c a s i o n a l among o t h e r a l g a l communities. On one 

o c c a s i o n he r e c o r d e d i t as v e r y abundant over the 

s u r f a c e o f s i l t a t the i n t e r t i d a l p o o l , B a s s i n L e b i n e , 

l i e P i c a r d . 

F) D e s i k a c h a r y (1959) l i s t e d r e c o r d s from damp s t o n e s , on 

P i t h o p h o r a and t r e e t r u n k s i n I n d i a . 
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010553 Aphanocapsa g r e v i l l e i ( H a s S o ) Rabenhorst > 4 4 6 |im 

A) C o l o n y : s p h e r i c a l or i r r e g u l a r l y - s h a p e d , m u c i l a g i n o u s , 

a l m o s t c o l o u r l e s s to dark b l u e - g r e e n . C e l l s : 4.1 - 6.0 |im 

i n d i a m e t e r ; s p h e r i c a l , s i n g l e or i n p a i r s , c o n t e n t s 

o f t e n g r a n u l a r , d e n s e l y packed w i t h i n homogeneous m u c i l a g e . 

As the lower s i z e range f o r t h i s s p e c i e s i s g i v e n as 

3,2 lira, t h i s ' s p e c i e s ' number and s i z e range e x c l u d e t h a t 

p a r t of the c e l l range 3,2 - 4.0 jim. C e l l s i n t h i s 

s i z e range would be coded under 0105 52 A, montana 

Cramer > 2 ^ fim. 

The s i z e range of t h i s ' s p e c i e s ' number a l s o i n c l u d e s 

the r e l e v a n t s i z e ranges of the f o l l o w i n g s p e c i e s : 

A, b a n a r e s e n s i s Bharadhwaja, A. b i f o r m i s A. Braun, 

A, brunnea N a g e l i , A. l i t o r a l i s H a n s g i r g , A. p u l c h r a (Kvitz.) 

R a b e n h o r s t , A. r o e s e a n a de Bary and A„ t h e r m a l i s Brugg. 

B) G e i t l e r (1932) gave the s i z e range as - c e l l s : 

3.2 - 5.6 ^im, s p h e r i c a l or h e m i s p h e r i c a l , d e n s e l y packed 

w i t h i n homogeneous m u c i l a g e , 

C) 36 p o p u l a t i o n s s t u d i e d : 

l i e P i c a r d : Wl, W2, W3, W4, W5, W6, W7, W104, W113, 

0609 + 0900 

l i e Malabar: MWlOl, ME107 

Anse C e d r e s : ACl 

C i n q C a s e s : CC2, CC3, CC8, CC9, CC12, CC13, CC14, CC15, 

CC16, CC18, CC102, CC105, CC107 

Takamaka: T2, T3, T102, T124 

Grande T e r r e C e n t r a l : S C l O l , SC102 
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D) Widespread and l o c a l l y common e s p e c i a l l y on l i e P i c a r d 

and o c c a s i o n a l l y abundant i n the C i n q C a s e s r e g i o n of 

Grande T e r r e , From f i l m s over mud and ro c k , among the 

f i l a m e n t s of o t h e r a l g a e , among a l g a l f e l t s , p l a n k t o n i c 

and i n the aufwuchs of l a r g e r p l a n t growths. 

E) Recorded by Whitton ( 1 9 6 9 ) . Recorded by P o t t s (1977) 

from: f i e P i c a r d , l i e Malabar, and Grande T e r r e ; f r e q u e n t 

among o t h e r a l g a l communities and v e r y abundant a t 

C i n q C a s e s where i t formed b r i g h t g r e e n - f i l m s over the 

s u r f a c e of sediment. 

F) D e s i k a c h a r y (1959) l i s t e d r e c o r d s from l a k e s , t a n k s , 

s t a g n a n t a r e a s of p a d d y f i e l d s , r i v e r s and on moist ground 

i n I n d i a . From lagoon s h o r e s i n Curas a o (van den Hoek B_t a l , 

1971) „ 
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0105')4 Aphanocapsa r o e s e a n a de Bary > 6 ^ 8 \im 

A) Co l o n y : i r r e g u l a r l y - s h a p e d , g e l a t i n o u s , almost c o l o u r l e s s . 

C e l l s : 6.1 - 8.0 i n d i a m e t e r ; s p h e r i c a l , s i n g l e , 

c o n t e n t s o c c a s i o n a l l y g r a n u l a r , dark b l u e - g r e e n , e v e n l y 

d i s t r i b u t e d w i t h i n a l m o st c o l o u r l e s s homogeneous m u c i l a g e . 

As t h e lower s i z e range f o r t h i s s p e c i e s i s g i v e n as 

5.0 iim, t h i s ' s p e c i e s ' number and s i z e range e x c l u d e t h a t 

p a r t of the c e l l range 5.0 - 6.0 |-im. C e l l s i n t h i s range 

would thus be coded under 0105'53 A. g r e v i l l e i (Hass.) 

R a b e n h o r s t > 4 ^ 6 fim. The s i z e range of t h i s ' s p e c i e s ' 

number a l s o i n c l u d e s the r e l e v a n t s i z e ranges of the 

f o l l o w i n g s p e c i e s : A. b i f o r m i s A,Br., A, g r e v i l l e i de Bary, 

A. l i t o r a l i s H a n s g i r g v a r , macrococca H a n s g i r g , A, n i v a l i s 

L a g e r h e i m , A. s a l i n a r u m H a n s g i r g , A. t e s t a c e a N S g e l i . 

B) G e i t l e r (1932) gave the s i z e range as - c e l l s : 5.0 - 8.0 Jim 

i n d i a m e t e r ; b r o a d l y o v a t e , l i g h t b l u e - g r e e n w i t h i n 

homogeneous m u c i l a g e . 

C) F i v e p o p u l a t i o n s s t u d i e d : 

l i e P i c a r d : Wl, W4, W6, W9, W113 

D) Recorded o n l y from l i e P i c a r d , n ever v e r y abundant. 

From f i l m s over mud and rock among a l g a l f e l t s , the 

p l a n k t o n and i n the aufwuchs o f l a r g e r p l a n t growths. 

E) Recorded by P o t t s (1977) o n l y from B a s s i n L e b i n e and 

L a G i g i l i e P i c a r d ; among o t h e r a l g a l communities. 
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010555 Aphanocapsa t e s t a c e a (A.Br,) N a g e l i > 8 (im 

A) Col o n y : s p h e r i c a l , g e l a t i n o u s , almost c o l o u r l e s s . 

C e i l s : average d i a m e t e r 8.8 fim; b l u e - g r e e n , e v e n l y 

d i s t r i b u t e d w i t h i n a l m ost c o l o u r l e s s homogeneous mucilage, 

As the lower s i z e range f o r t h i s s p e c i e s i s g i v e n as 

7.5 )J.m, t h i s ' s p e c i e s ' number and s i z e range e x c l u d e 

t h a t p a r t of the c e l l range 7.5 - 8,0 |im. C e l l s i n 

t h i s range would thus be coded under 01055 4 A. r o e s e a n a 

de B a r y > 6 ^ 8 Mm, 

B) G e i t l e r (1932) gave the s i z e range as - c e l l s : 

7,5 - 9.5 M-m i n d i a m e t e r ; s i n g l e or i n p a i r s , s p h e r i c a l 

to e l l i p s o i d , d e n s e l y a r r a n g e d w i t h i n the c o l o n y . 

C) Two p o p u l a t i o n s s t u d i e d : 

C i n q C a s e s : CC9 CC18 

D) Recorded from o n l y two p o o l s i n the C i n q C a s e s r e g i o n 

of Grande T e r r e ; n ever abundant. From among the 

f i l a i a e n t s of o t h e r a l g a e . 



010602 A p h a n o t h e c e p a l l i d a ( K v i t z . ) R a b e n h o r s t 

A) C o l o n y : up t o 1cm w i d e ; up t o 3 cm l o n g ; c y l i n d r i c a l o r 

f o r m l e s s , g e l a t i n o u s , a l m o s t c o l o u r l e s s t o d a r k b l u e - g r e e n 

o r browny-green.> C e l l s : 4.5 - 7.3 jim w i d e ; 6«9 - 9.5 ^m 

l o n g ; e l l i p t i c a l t o c y l i n d r i c a l , l i g h t t o d a r k b l u e - g r e e n . 

G e i t l e r (1932) d e s c r i b e d t h i s s p e c i e s as p o s s e s s i n g 

i n d i v i d u a l , l a m e l l a t e s h e a t h s . T h i s has been t r e a t e d as 

a c h a r a c t e r p o s s e s s e d o n l y by G l o e o t h e c e . 

B) G e i t l e r (1932) gave t h e s i z e r a n g e o f c e l l s as - c e l l s : 

5,0 - 8.0 ixm w i d e ; 1.5 - 3 t i m e s l o n g e r t h a n b r o a d ; 

e l o n g a t e - e l l i p s o i d t o c y l i n d r i c a l , b l u e - g r e e n t o o l i v e - g r e e n . 

C) 13 p o p u l a t i o n s s t u d i e d : 

l i e P i c a r d : W l , W3, W6, W7, W9, W102, W115, W117 

C i n q Cases: CC2, CC5, CC13, CC15 

Grande T e r r e C e n t r a l : SClOl 

A 

D) W i d e s p r e a d , l o c a l l y common on l i e P i c a r d , v e r y a b u n d a n t 

a t t i m e s i n W7 and W9. From f i l m s o v e r mud ( o f t e n 

a t t a c h e d t o t h e s u r f a c e o f mud, c o l o n i e s l a t e r becoming 

f r e e - f l o a t i n g ) r among t h e f i l a m e n t s o f o t h e r a l g a e , 

among a l g a l f e l t s , t h e p l a n k t o n and i n t h e aufwuchs o f 

l a r g e r p l a n t g r o w t h s . 

F) D e s i k a c h a r y (1959) l i s t e d many r e c o r d s f r o m p o n d s , 

p o o l s and paddy f i e l d s i n I n d i a and P a k i s t a n . 



010631 A p h a n o t h e c e s a x i c o l a N a g e l i ^ 2 ^im 

A) C o l o n y : f o r m l e s s , a l m o s t c o l o u r l e s s . C e l l s : 

1.4 - 2,0 |im w i d e j 2 - 3 t i m e s l o n g e r t h a n b r o a d , 

e l l i p t i c a l t o c y l i n d r i c a l , o c c a s i o n a l l y s l i g h t l y b e n t . 

The s i z e r a n g e o f t h i s ' s p e c i e s ' number a l s o i n c l u d e s 

t h e r e l e v a n t s i z e r a n g e s o f t h e f o l l o w i n g s p e c i e s : 

A, c a l d a r i o r u m P« R i c h t , A, l o n g i o r Naumann, A, n i d u l a n s 

P, R i c h t , A, p u l v e r u l a t a Bachmann. 

B) G e i t l e r (1932) gave t h e s i z e r a n g e as - c e l l s : 

1.0 - 2.0 )im wide? 2 - 3 t i m e s l o n g e r t h a n b r o a d . 

C) F i v e p o p u l a t i o n s s t u d i e d : 

l i e M a l a b a r : MEi03 

C i n q Cases: CCS, CCS 

Takamaka: T102 

Grande T e r r e C e n t r a l : 2652 + 0378 

D) R e c o r d e d o n l y f o r t h e e a s t e r n r e g i o n o f t h e a t o l l , 

w i d e s p r e a d i n t h i s a r e a b u t n e v e r a b u n d a n t . From f i l m s 

o v e r mud and r o c k , among t h e f i l a m e n t s o f o t h e r a l g a e 

and among a l g a l f e l t s . 
A A 

E) R e c o r d e d by P o t t s ( 1 9 7 7 ) , f r o m l i e P i c a r d and l i e s 

M o u s t i q u e ; p r e s e n t among o t h e r a l g a l c o m m u n i t i e s . 



!9! 
010632 Aphanothece m i c r o s p o r a (Menegh,) Rabenhorst > 2 < 4 pim 

A) Colony: f o r m l e s s , g e l a t i n o u s and almost c o l o u r l e s s , 

o c c a s i o n a l l y y e l l o w to brown. C e l l s : 2,0 - 4,0 \im w i d e j 

4.6 - 10.6 jJim l o n g ; l i g h t b l u e - g r e e n . G e i t l e r (1932) 

d e s c r i b e d the c e l l s as o c c a s i o n a l l y p o s s e s s i n g 

i n d i v i d u a l l a m e l l a t e s h e a t h s . T h i s has been t r e a t e d 

as a c h a r a c t e r o n l y p o s s e s s e d by G l o e o t h e c e , 

The s i z e range of t h i s ' s p e c i e s ' number a l s o i n c l u d e s 

the r e l e v a n t s i z e r anges of the f o l l o w i n g s p e c i e s : 

A„ b u l l o s a (Menegh,) R a b e n h o r s t , A, c a l d a r i o r u m P. R i c h t e r , 

A. c a s t e g n e i (Breb.) Rabenhorst, A, n a e g e l i Wartm, 

B) G e i t l e r (1932) gave the s i z e range as - c e l l s : 

2.0 - 3,0 M-m wide; 2 - 3 t i m e s l o n g e r than broad. 

C) Seven p o p u l a t i o n s s t u d i e d : 
A 

H e P i c a r d : Wl , W4, O600 + 0900 

l i e Malabar: 1394 + 1233 

Takamaka: T l , T2, T102 

D) Widespread, r a r e , n ever v e r y abundant. From f i l m s 

o v e r r o c k and mud, among the f i l a m e n t s of o t h e r a l g a e 

and anong a l g a l f e l t s , 
A A 

E) Recorded by P o t t s (1977) from H e P i c a r d , l i e s Moustique, 

l i e Malabar and Grande T e r r e ; w i d e s p r e a d and f r e q u e n t 

among o t h e r a l g a l communities. 



i 9Z 
010633 A p h a n o t h e c e m i c r o s c o p i c a N a g e l i > 4 ^ 6 Mm 

A) C o l o n y : f o r m l e s s , a l m o s t c o l o u r l e s s , m u c i l a g i n o u s . 

C e l l s : a v e r a g e w i d t h 5,6 M-m; a v e r a g e l e n g t h 8.5 jlm; 

e l l i p t i c a l t o c y l i n d r i c a l , l i g h t b l u e - g r e e n , e v e n l y 

d i s t r i b u t e d w i t h i n homogeneous m u c i l a g e . 

The s i z e r a n g e o f t h i s ' s p e c i e s ' number a l s o i n c l u d e s 

t h e r e l e v a n t s i z e r a n g e s o f t h e f o l l o w i n g s p e c i e s : 

A. b u l l o s a (Menegh.) R a b e n h o r s t , A. n a e g e l i i Wartm. 

B) G e i t l e r (1932) gave t h e s i z e r a n g e o f c e l l s a s , 4.5 fim 

w i d e ; 1.5 - 2 t i m e s l o n g e r t h a n b r o a d , 

C) One p o p u l a t i o n r e c o r d e d : 

C i n q Cases: CC13 

D) R e c o r d e d o n l y on one o c c a s i o n i n t h e C i n q Cases r e g i o n 

o f Grande T e r r e , Prom among t h e f i l a m e n t s o f o t h e r a l g a e , 

E) R e c o r d e d by P o t t s (1977) f r o m l i e P i c a r d and l i e M a l a b a r ; 

a b u n d a n t i n a r e a s o f La G i g i beach where i t f o r m e d 

g r e e n f i l m s o v e r s a n d . 

F) D e s i k a c h a r y (1959) l i s t e d many r e c o r d s f r o m ponds and 

submerged s o i l i n I n d i a . 
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010902 C a l o t h r i x b r a u n i i B o r n e t e_t F l a h a u l t 

A) C o l o n y : c a e s p i t o s e , g e l a t i n o u s , b l u e - g r e e n t o b r o w n . 

F i l a m e n t s : 8,0 - 10.0 |J.m w i d e , s w o l l e n t o a l m o s t t w i c e 

t h i s s i z e a t t h e b a s e . S h e a t h : t h i n , t i g h t - f i t t i n g and 

c o l o u r l e s s . C e l l s : 6,0 - 7,0 lira w i d e ; c o n s t r i c t e d a t 

t h e c r o s s - w a l l s , g e n e r a l l y s h o r t e r t h a n b r o a d s H e t e r o c y s t s ; 

b a s a l and h e m i s p h e r i c a l . 

Though t h i s s p e c i e s was o c c a s i o n a l l y f o u n d i n t h e same 

p o o l s as C a l o t h r i x p a r i e t i n a (a s i m i l a r s p e c i e s ) , i t was 

f e l t t h a t t h e s e s p e c i e s d i f f e r e d s u f f i c i e n t l y i n t h e i r 

g e n e r a l m o r p h o l o g y such as t o t r e a t them as s e p a r a t e 

s p e c i e s f o r t h e p r e s e n t , 

D e s i k a c h a r y (1959) s t a t e d t h a t t h i s s p e c i e s may p o s s e s s 

a c o l o u r l e s s h a i r . Such h a i r s were n o t n o t e d i n t h e 

A l d a b r a n m a t e r i a l . 

B) G e i t l e r (1932) gave t h e r a n g e as - f i l a m e n t s : 9.0 - 10.0 

fim w i d e . C e l l s : 6.0 - 7.0 urn w i d e , 

C) 11 p o p u l a t i o n s s t u d i e d : 

l i e P i c a r d : Wl, W3, W7, W104, W i l l 

C i n q Cases: CC2, CCS, CCS, CC12, CC13 

Takamaka: T l 

D) ' W i d e s p r e a d , n e v e r v e r y a b u n d a n t . From f i l m s o v e r r o c k , 

among t h e f i l a m e n t s o f o t h e r a l g a e , a l g a l f e l t s , t h e 

p l a n k t o n and i n t h e aufw u c h s o f l a r g e r p l a n t g r o w t h s . 
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010910 C a l o t h r i x m a r c h i c a Lemmermann 

A) F i l a m e n t s : s i n g l e o r a few t o g e t h e r , n e v e r f o r m i n g a 

d i s t i n c t c o l o n y , 4.0 - 6.0 |J.m w i d e a t t h e i r b a s e s . 

T r i c h o r a e s : 4.0 - 6.0 Jim b r o a d a t t h e i r b a s e s ; c o n s t r i c t e d 

a t t h e c r o s s - w a l l s , g r a d u a l l y t a p e r i n g t o w a r d s t h e apex, 

n o t e n d i n g i n a h a i r . C e l l s : s h o r t e r t o a l m o s t as l o n g 

as b r o a d ; end c e l l c o n i c a l . H e t e r o c y s t s : a v e r a g e d i a m e t e r 

6.0 jxm; s i n g l e , b a s a l , g e n e r a l l y h e m i s p h e r i c a l . 

G e i t l e r (1932) s t a t e d t h a t t h i s s p e c i e s d i d n o t end i n 

a h a i r , D e s i k a c h a r y (1959) however s t a t e d t h a t i t d i d 

end i n a h a i r . 

Though t h e A l d a b r a n m a t e r i a l f i t t e d w e l l t h e d e s c r i p t i o n 

i n t h e l i t e r a t u r e , i t i s s u s p e c t e d t h a t t h e m a t e r i a l may 

be d e v e l o p i n g h o r m o g o n i a o f t h e l a r g e r f o r m s o f C a l o t h r i x 

p r e s e n t on t h e a t o l l . 

B) G e i t l e r (1932) gave t h e s i z e r a n g e s as - f i l a m e n t s : 

5.0 - 6.0 iJLm w i d e a t t h e i r b a s e s . T r i c h o m e s : 4.0 - 5.5 )im 

w i d e a t t h e i r b a s e s . C e l l s : a l m o s t as l o n g as b r o a d ; con

s t r i c t e d a t t h e c r o s s - w a l l s , end c e l l c o n i c a l . H e t e r o c y s t s 

4.0 - 5.5 ixm w i d e ; b a s a l , a l m o s t s p h e r i c a l o r h e m i s p h e r i c a l , 

C) N i n e p o p u l a t i o n s s t u d i e d : 

l i e P i c a r d : W4, W5, W6, W7, W113, W115 

Anse C e d r e s : ACl 

C i n q Cases: CC2 

Grande T e r r e C e n t r a l : SClOl 

D) W i d e s p r e a d and l o c a l l y common. From f i l m s o v e r r o c k 

and cement, f r e e f l o a t i n g among t h e f i l a m e n t s o f o t h e r 

a l g a e , among a l g a l f e l t s , t h e p l a n k t o n , and i n t h e 

au f w u c h s o f l a r g e r p l a n t g r o w t h s . 



!95 
010011 Cul ol.h r i.x par I.o tin.T T h u r e t C_K Bornet-. ej^ F l a l i a u l t 

A) Colony: Torming a h o r i z o n t a l or v e r t i c a l c r u s t - l i k e 

t h a l l u s , dark red-brown to almost b l a c k , o f t e n c o v e r i n g 

a largfe a r e a of s u b s t r a t e ; o c c a s i o n a l l y e n c r u s t e d w i t h 

c a l c i u m c a r b o n a t e . F i l a m e n t s : 8.0 - 17.5 |im wide a t 

t h e i r b a s e s ; o c c a s i o n a l l y branched. Sheath: t h i n , 

c o l o u r l e s s and n o n - l a m e l l a t e i n young f i l a m e n t s . I n 

o l d e r f i l a m e n t s t h i c k , l a m e l l a t e , y e l l o w to dark brown 

and becoming 'ragged' towards the apex, w i t h the 

t r i c h o m e p r o t r u d i n g beyond the s h e a t h . Trichoraes: 

5.6 - 14.8 fxra wide a t t h e i r b a s e s ; s h o r t e r than broad 

a t the b a s e , almost as long as broad a t the a p i c e s ; 

b l u e - g r e e n . H e t e r o c y s t s : g e n e r a l l y narrower than the 

t r i c h o m e s but o c c a s i o n a l l y w i d e r , b a s a l or i n t e r c a l a r y . 

Comparisons w i t h the d e s c r i p t i o n g i v e n by G e i t l e r (1932) 

a r e not easy as i t i s not always c l e a r to which a r e a of 

the f i l a m e n t the dimensions g i v e n a p p l y . G e i t l e r (1932) 

a l s o s t a t e d t h a t the b a s a l h e t e r o c y s t s were wider than 

the t r i c h o m e , y e t m a t e r i a l drawn by Fremy (1929) c l e a r l y 

showed b a s a l h e t e r o c y s t s much narrower than the trichome. 

B) G e i t l e r (1932) gave the s i z e ranges as - f i l a m e n t s : 

10.0 - 12.0, r a r e l y up to 18.0 iim wide; up to 1 mm long. 

C e l l s : 5.0 - 10.0 )im wide; mostly 1.5 - 3 times l o n g e r 

than broad. H e t e r o c y s t s : broader than the t r i c h o m e , 

b a s a l or i n t e r c a l a r y . 

C) 51 p o p u l a t i o n s s t u d i e d : 

l i e P i c a r d : Wl , W2 , W3 , W4, W5, W6 , W7, W104, Wl07, WHO, 

W113, W115, W117, W119, W122, W127, 0600 + 

0900, 0609 + 0900 



0 

l i e M a l a b a r : MW 1 0 1 , ME 103, ME 107, 1394 + 1233 

Anse C e d r e s : A C l , AC109, A C l l l 

C i n q Cases: CC2, CC3, CCS, CCS, CC9 , CC12, CC13, CClS, 

CC16, CC17, CC102, CC104, CC112, 3900 + OSOO, 

3841 + 0622, 3912 + 0615 

Takamaka: T102, T103, T122, T124, T125, 3345 + OSSl 

Grande T e r r e C e n t r a l : S C l O l , SC102 

l i e E s p r i t : 1000 + 0600 

D) W i d e s p r e a d , common and o f t e n v e r y a b u n d a n t . F o r m i n g 

f i l m s and f e l t s w h i c h a t t i m e s c o v e r v e r y l a r g e a r e a s 

o f submerged r o c k s . O c c a s i o n a l l y r e c o r d e d f r e e - f l o a t i n g , 

i n t h e p l a n k t o n and i n t h e aufwuchs o f l a r g e r p l a n t 

g r o w t h s . 

E) R e c o r d e d by W h i t t o n (1969) 

F) Fremy (1929) d e s c r i b e d i t s h a b i t a t s a s , s o i l , r o c k s , damp 

wood, submerged wood, p r o b a b l y c o s m o p o l i t a n . 

D e s i k a c h a r y (1959) l i s t e d many r e c o r d s f r o m , submerged 

p l a n t s , , o t h e r a l g a e , and on wet r o c k s i n Burma, I n d i a 

and P a k i s t a n . 
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011551 C h r o o c o c c u s v a r i u s A, Br a u n 4 4 Jim s h e a t h s t r i a t e d 

A) C o l o n y : s p h e r i c a l and g e l a t i n o u s . C e l l s : 2.0 - 4.0 fim 

w i d e , b l u e - g r e e n , 2 - 4, seldom many t o g e t h e r w i t h i n 

t h e c o l o n y , w i t h d i s t i n c t l a m e l l a t e i n d i v i d u a l s h e a t h s 

The s i z e r a n g e o f t h i s ' s p e c i e s ' number a l s o i n c l u d e s 

t h e r e l e v a n t s i z e r a n g e s o f t h e f o l l o w i n g s p e c i e s : 

C h r o o c o c c u s montanus H a n s g i r g , 

B) G e i t l e r (1932) gave t h e s i z e r a n g e as - c e l l s : 

2.0 - 4,0 fim; s i n g l e o r 2 - 4, r a r e l y v e r y many 

t o g e t h e r w i t h i n a c o l o n y , 

G) One p o p u l a t i o n s t u d i e d : 

l i e P i c a r d ' Wl 

D) R e c o r d e d o n l y once f r o m t h e base o f a F i m b r i s t y l i s 

p l a n t j u s t b e l o w t h e h i g h w a t e r mark o f p o o l Wl, 



01 1553 Chroococcus s c h i z o d e r m a t i c u s West >6;^8 pim s h e a t h s 

s t r i a t e d 

A) C o l o n y : s p h e r i c a l almost c o l o u r l e s s . C e l l s : average 

wi d t h 7.0 )im; b l u e - g r e e n , i n almost c o l o u r l e s s d i f f l u e n t 

m u c i l a g e . S h e a t h s : d i s t i n c t , l a m e l l a t e . 

As the lower s i z e range f o r t h i s s p e c i e s i s gi v e n as 

5.8 (im, t h i s ' s p e c i e s ' number and s i z e range e x c l u d e 

t h a t p a r t of the s i z e range 5.8 - 6.0 )im. 

C e l l s i n t h i s s i z e range would be coded under 011552 

Chrbococcus montanus H a n s g i r g ^ 4 ^ 6 m̂ s h e a t h s s t r i a t e d . 

As the upper s i z e range i s g i v e n as 11.0 )j.m, t h i s 

' s p e c i e s ' number and s i z e range e x c l u d e t h a t p a r t of 

the c e l l s i z e range 8.1 - 11.0 |j.m. C e l l s i n t h i s s i z e 

range would be coded under 011554 Chroococcus t u r g i d u s 

(KQtz.) N a g e l i > 8 ^ 1 6 nm s h e a t h s s t r i a t e d . 

B) G e i t l e r (1932) gave the s i z e range as - c e l l s : 5.8 - 11.0 

Jim; i n groups of 2 - 4, b l u e - g r e e n . Sheath: y e l l o w to 

brown d i s t i n c t l y l a m e l l a t e . 

C) One p o p u l a t i o n s t u d i e d : 

A 

l i e P i c a r d : W5 

D) Recorded o n l y once from among a l a y e r of C a l o t h r i x 

p a r i e t i n a f i l a m e n t s o v e r l y i n g submerged rock. 

E) Recorded by P o t t s (1977) from the La G i g i a r e a of 5 l e 

P i c a r d and l i e s Moustique; abundant among Scytonema mats. 



01 1554 Chroococcus t u r g l d u s ( K u t z . ) Naqc . l i . > M ^ 1 f, |im s h e a t h s 

s t r i a t e d 

A) Colony: g e l a t i n o u s , l i g h t - g r e e n to brown i n c o l o u r . 

C e l l s : 11.0 - 16.0 )im wide; l i g h t - g r e e n to dark b l u e -

green w i t h d i s t i n c t almost c o l o u r l e s s to brown l a m e l l a t e 

s h e a t h s . 

As the upper s i z e range of t h i s s p e c i e s i s g i v e n as 

32.0 )im, t h i s ' s p e c i e s ' number and s i z e range e x c l u d e 

t h a t p a r t of the c e l l s i z e range 16.1 - 32.0 m̂. C e l l s 

i n t h i s s i z e range would be coded under 011555 C. w e s t i i 

(W. West) Bpye-Peterson > 1 6 . 0 ^ 3 2 . 0 jim s h e a t h s s t r i a t e d . 

The s i z e range of t h i s ' s p e c i e s ' number a l s o i n c l u d e s 

the r e l e v a n t s i z e r anges of the f o l l o w i n g s p e c i e s : 

C hroococcus montanus H a n s g i r g , Chroococcus s c h i z o d e r m a t i c u s 

W. West, Chroococcus w e s t i i (W. West) B o y e - P e t e r s o n . 

B) G e i t l e r (1932) gave the s i z e range as - c e l l s : 8.0 -

32.0 fim, i n groups of 2 - 4, s h e a t h s c o l o u r l e s s . 

C) 16 p o p u l a t i o n s s t u d i e d : 

A 

H e P i c a r d : Wl , W2, W4, WHO, W112, 0600 + 0900 

C i n q C a s e s : CC2, CCS, CC9, CC12, CC13, 3841 + 0622 

Takamaka: T3, 3345 + 0551, 3367 + 0631 

D) Widespread and l o c a l l y common, o c c a s i o n a l l y v e r y abundant 

from t e r r e s t r i a l and pool s i t u a t i o n s . From f i l m s over 

mud and r o c k , among the f i l a m e n t s of o t h e r a l g a e , a l g a l 

f e l t s and l a r g e r g e l a t i n o u s c o l o n i e s , the p l a n k t o n and 

i n the aufwuchs of l a r g e r p l a n t growths. 
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E) Re c o r d e d by W h i t t o n ( 1 9 6 9 ) . P o t t s (1977) r e c o r d e d 

A 

t h i s s p e c i e s f r o m T i e P i c a r d and Grande T e r r o ; p r e s e n t 

among o t h e r a l g a l c o m m u n i t i e s , n e v e r becoming a b u n d a n t . 

F) D e s i k a c h a r y (1959) l i s t e d many r e c o r d s f r o m t h e p l a n k t o n , 

submerged p l a n t s and t h e s u b a e r i a l p a r t s o f t r e e t r u n k s 

i n Burma, C e y l o n , I n d i a and P a k i s t a n . 
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011555 Chroococcus w e s t i i (W. West) Boye-Peterson > 1 6 ^ 3 2 ̂ im 

s h e a t h s t r i a t e d 

! ! 

A) Colony: s p h e r i c a l , g e l a t i n o u s , almost c o l o u r l e s s . I 

C e l l s : 16.0 - 32.0 îm wide; l i g h t b l u e - g r e e n to o l i v e - ! 

g r e e n w i t h d i s t i n c t i n d i v i d u a l l a m e l l a t e s h e a t h s . 

As the lower s i z e range f o r t h i s s p e c i e s i s gi v e n as 

13.0 Jim, t h i s ' s p e c i e s ' number and s i z e range e x c l u d e 

t h a t p a r t of the c e l l s i z e range 13,0 - 16.0 )im. 

C e l l s i n t h i s s i z e range would be coded under 011554 

Chroococcus t u r g i d u s ( K u t z . ) N a g e l i > 8 ^ 16 fim s h e a t h s 

s t r i a t e d . The s i z e range of t h i s ' s p e c i e s ' number a l s o 

i n c l u d e s the r e l e v a n t s i z e ranges of the f o l l o w i n g 

s p e c i e s : Chroococcus macrococcus (Kutz.) Rabenhorst, 

Chroococcus tenax ( K i r c h n . ) Hieronymus. 

B) G e i t l e r (1932) gave the s i z e range as - c e l l s : 13.0 -

27.0 Jim wide; v i o l e t w i t h almost c o l o u r l e s s i n d i v i d u a l 

l a m e l l a t e s h e a t h s . 

C) One p o p u l a t i o n s t u d i e d : 

r l e P i c a r d : 06,00 + 0900 

D) Recorded only on one o c c a s i o n , o n rock among the f i l a m e n t s 

of o t h e r a l g a e . 
A 

E) Recorded by P o t t s (1977) from l i e P i c a r d and Grande 

T e r r e ; f r e q u e n t among o t h e r a l g a l communities, never 

becoming abundant. 
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011556 Chroococcus macrococcus (Kutz.) Rabenhorst > 32 |im 

s h e a t h s s t r i a t e d 

A) Colony: s p h e r i c a l , almost c o l o u r l e s s . C e l l s : 32.5 -

47.3 jam wide; b r i g h t b l u e - g r e e n w i t h c l e a r l y l a m e l l a t e 

i n d i v i d u a l s h e a t h s . 

As the lower s i z e range f o r t h i s s p e c i e s i s g i v e n as 

25,0 p,m, t h i s ' s p e c i e s ' number and s i z e range e x c l u d e 

t h a t p a r t of the s i z e range 25.0 - 32.0 jira. C e l l s i n 

t h i s s i z e range would be coded under 011555 Chroococcus 

w e s t i i (W. West) Boy e - P e t e r s o n >16 ^ 32 jim s h e a t h s 

s t r i a t e d . The s i z e range of t h i s ' s p e c i e s ' number 

a l s o i n c l u d e s the r e l e v a n t s i z e raniges of the f o l l o w i n g 

s p e c i e s : Chroococcus g i g a n t e u s W. West. 

B) G e i t l e r (1932) gave the s i z e range as - c e l l s : 25.0 -

50.0 Jim vfide; s p h e r i c a l . S heath: t h i c k and almost 

c o l o u r l e s s . 

C) Two p o p u l a t i o n s s t u d i e d : 

l i e P i c a r d : 0600 + 0900 

Grande T e r r e : SC102 

D) Recorded from both t e r r e s t r i a l and pool s i t u a t i o n s . 

From f i l m s over damp sand, damp rock and among the 

f i l a m e n t s of o t h e r a l g a e . 

E) Recorded by P o t t s (1977) from l i e P i c a r d . He d e s c r i b e d 

i t as p r e s e n t among o t h e r a l g a l communities a t the 

b a s e s of l i m e s t o n e r e s i d u a l s B a s s i n L e b i n e . 
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01 1557 Chroococcus minor ( K u t z . ) N a g e l i ^ 4 p,m sh e a t h s not 

s t r i a t e d 

A) C e l l s : average width 3.0 jim, h e m i s p h e r i c a l , l i g h t b l u e -

g r e e n to g r e y - g r e e n , e v e n l y d i s t r i b u t e d w i t h i n almost 

c o l o u r l e s s homogeneous m u c i l a g e . The s i z e range of 

t h i s ' s p e c i e s ' number a l s o i n c l u d e s the r e l e v a n t s i z e 

r a n g e s of the f o l l o w i n g s p e c i e s : Chroococcus d i s p e r s u s 

( K e i s s l . ) Lemmermann, C. minimus ( K e i s s l . ) Lemmermann. 

P o t t s (1977) a l l o c a t e d the b i n o m i a l Chroococcus minimus 

( K e i s s l , ) Lemmermann to t h i s s i z e range c a t e g o r y ; the 

e a r l i e r b i n o m i a l i s i n f a c t C. minor (Kutz,) N a g e l i . 

B) G e i t l e r (1932) gave the s i z e as - c e l l s : 3.0 - 4.0 nm 

wide. 

C) Three p o p u l a t i o n s s t u d i e d : 

l i e P i c a r d : W2, W4, 0600 + 0900 

D) Recorded o n l y from H e P i c a r d . From f i l m s over mud and 

rock and among a l g a l f e l t s . 

E) Recorded by P o t t s ( 1 9 7 7 ) , p r e s e n t among o t h e r a l g a l 
A 

communities. H e P i c a r d and Takamaka. 



01 1558 C h r o o c o c c u s m i n u t u s ( K u t z . ) N a g e l i > 4 ^ 6 fim s h e a t h n o t 

s t r i a t e d 

A) C o l o n y : s p h e r i c a l t o f o r m l e s s i n l a r g e r c o l o n i e s , 

m u c i l a g i n o u s , a l m o s t c o l o u r l e s s . C e l l s : 4.0 - 6.0 jim 

w i d e ; l i g h t - g r e e n t o b l u e - g r e e n e v e n l y d i s t r i b u t e d 

w i t h i n a l m o s t c o l o u r l e s s homogeneous m u c i l a g e . 

As t h e u p p e r s i z e r a n g e f o r t h i s s p e c i e s i s g i v e n as 

10.0 )im, t h i s ' s p e c i e s ' number and s i z e range e x c l u d e 

t h a t p a r t o f t h e s i z e r a nge 6.1 - 10.0 pim. C e l l s i n 

t h i s s i z e r a n g e w o u l d be coded u n d e r 011559 Chroococcus 

membraninus ( M e n e g h i n i ) N a g e l i > 6 ^ 8 m̂ s h e a t h n o t 

s t r i a t e d and 011560 Chroococcus t u r i c e n s i s ( N M g e l i ) 

H a n s g i r g ^ 8 ,^16 ^im s h e a t h n o t s t r i a t e d . 

The s i z e r a n g e o f t h i s s p e c i e s number a l s o i n c l u d e s 

t h e r e l e v a n t s i z e r a n g e s o f t h e f o l l o w i n g s p e c i e s : 

C h r o o c o c c u s b i t u m i n o s u s ( B o r y ) H a n s g i r g , Chroococcus 

c a l d a r i o r u m H a n s g i r g , Chroococcus c o h a e r e n s ( B r e b i s s o n ) 

N a g e i i , C h r o o c o c c u s h e l v e t i c u s N a g e l i , Chroococcus 

l i t h o p h i l u s E r c e g o v i c , C h r o ococcus membraninus 

( M e n e g h i n i ) N a g e l i , and Chroococcus p a l l i d u s N a g e l i . 

B) G e i t l e r (1932) gave t h e s i z e r a nge as - c e l l s : 4.0 -

10.0 urn w i d e ; 2 - 4 w i t h i n a c o l o n y , s p h e r i c a l , l i g h t 

b l u e - g r e e n . 

C) 19 p o p u l a t i o n s s t u d i e d : 

l i e P i c a r d : Wl, W2, W4, W5, W6, W9, W104, W107, W112, 

W113, W127, 0600 + 0 9 0 0 , 0609 + 0900 

C i n q Cases: CC5, CC9, CC12, CC13, CC15, CC102 
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D) Recorded from t e r r e s t r i a l and pool s i t u a t i o n s only 

A 
from l i e P i c a r d and the Cinq Cases r e g i o n of Grande 

A 

T e r r e , l o c a l l y v e r y common on l i e P i c a r d . From f i l m s 

o v er mud and r o c k , among the f i l a m e n t s of oth e r a l g a e , 

among a l g a l f e l t s , the p l a n k t o n , and the aufwuchs of 

l a r g e r p l a n t growths. 
A 

E) Recorded by P o t t s (1977) from l i e P i c a r d , Grande T e r r e , 
A 

and l i e s Moustique; o c c a s i o n a l among mats of Scytonema 

and S c h i z o t h r i x . 

F) D e s i k a c h a r y (1959) l i s t e d many r e c o r d s from p l a n k t o n , 

among o t h e r a l g a e , s o i l s , on the b a r k s of t r e e s , i n the 

mu c i l a g e of o t h e r b l u e - g r e e n a l g a e , and e p i p h y t i c on 

a q u a t i c p l a n t s , i n Burma, Ceylon and P a k i s t a n . 



0115''>9 Chroococcus membraninus (Menegh^) N a g e l i > 6 ^ 8 jim 

s h e a t h not s t r i a t e d 

A) C o l o n y : s p h e r i c a l , i n o l d e r c o l o n i e s f o r m l e s s . C e l l s : 

6.0 - 8.0 îm w i d e j l i g h t to dark b l u e - g r e e n e v e n l y d i s 

t r i b u t e d w i t h i n a l m o st c o l o u r l e s s homogenous m u c i l a g e . 

As the lower s i z e range f o r t h i s s p e c i e s i s g i v e n as 

3„0 fim, t h i s ' s p e c i e s ' number and s i z e range e x c l u d e 

t h a t p a r t of the s i z e range 3.0 - 6,0 (im. C e l l s i n t h i s 

s i z e range would be coded under 01155 7 Chroococcus minor 

( K u t z . ) N S g e l i < 4 |im s h e a t h not s t r i a t e d and 011558 

Chroococcus minutus ( K u t z . ) Nftgeli > 4 ^ 6 |im s h e a t h not 

s t r i a t e d . The s i z e range of t h i s s p e c i e s number a l s o 

i n c l u d e s the r e l e v a n t s i z e ranges of the f o l l o w i n g s p e c i e s 

C h r oococcus cumulatus Bachmann, Chroococcus gomontii 

Nygaard, C h r o o c o c c u s h e l v e t i c u s N a g e l i , Chroococcus 

l l m n e t i c u s Lemmermann, Chroococcus l i t h o p h i l u s E r c e g o v i c . 

B) G e i t l e r (1932) gave the s i z e range as - c e l l s : 3.0 - 8,0 

|am wide* 2 t o 4 w i t h i n a m u c i l a g i n o u s c o l o n y . 

C) T h r e e p o p u l a t i o n s s t u d i e d : 

l i e P i c a r d : W4, Wl04 

C i n q C a s e s : CC2 

D) Widespread, r a r e , n e ver abundant. From f i l m s over rock 

and f l o a t i n g a t the s u r f a c e of p o o l s . 

E) Recorded by P o t t s (1977) from f i e P i c a r d and ^ l e Malabary 

p r e s e n t among o t h e r a l g a l communities. 



011560 Ch r o o c o c c u s t u r i c en s i 3 (Naig.) H a n s g i r g > 8 4 16 Jim 

s h e a t h not s t r i a t e d 

A) C o l o n y : s p h e r i c a l ^ i n o l d e r c o l o n i e s f o r m l e s s , m u c i l a g i n o u s , 

C e l l s : 8.6 - 14,6 ^im wide, l i g h t b l u e - g r e e n , e v e n l y 

d i s t r i b u t e d w i t h i n almost c o l o u r l e s s t o l i g h t orange 

homogeneous m u c i l a g e . 

The s i z e range of t h i s s p e c i e s number a l s o i n c l u d e s the 

r e l e v a n t s i z e r a n g e s of the f o l l o w i n g s p e c i e s : 

C h r o o c o c c u s h a n s g i r g i S c h m i d l e , Chroococcus l i m e t i c u s 

Lemmermann, Chroococcus l i t h o p h i l u s , Chroococcus minutus 

( K u t z , ) N S g e l i , Chroococcus s p e l a e u s Ercegovic^, 

B) D e s i k a c h a r y (1959) gave the s i z e range as - c e l l s : 

13,0 - 15,0 Hmj c o l o n y g e l a t i n o u s , o f t e n l i g h t orange 

c o l o u r e d . 

C) Ten p o p u l a t i o n s s t u d i e d : 

l i e P i c a r d j Wl, W3, W4, W107, wUO, W113, W115, 0600 + 0900 

C i n q C a s e s : CC2 

Takainaka: T3 

D) Widespread and l o c a l l y common on l i e P i c a r d , never v e r y 

abundant. From f i l m s over rock and mud, among the 

f i l a m e n t s of o t h e r a l g a e , l a r g e r g e l a t i n o u s c o l o n i e s , 

a l g a l f e l t s and the p l a n k t o n , 

E) Recorded by P o t t s (1977) from f i e P i c a r d and ? l e Malabar? 

f r e q u e n t among o t h e r a l g a l communities. 
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01156 1 C h f o o c o c c u s s p e l a e u s E r c e g o v i c > 16 ^ 3 2 nm 

s h e a t h not s t r i a t e d 

A) C o l o n y : s p h e r i c a l , i n o l d e r c o l o n i e s f o r m l e s s , m u c i l a g i n o u s 

t o g e l a t i n o u s . C e l l s : 16,1 - 19.5 Hm w i d e j l i g h t to dark 

b l u e - g r e e n , r a r e l y more than 8 c e l l s e v e n l y d i s t r i b u t e d 

w i t h i n almost c o l o u r l e s s homogeneous m u c i l a g e . As the 

lower s i z e range f o r t h i s s p e c i e s i s g i v e n as 15.0 (im, 

t h i s ' s p e c i e s ' number and s i z e range e x c l u d e t h a t p a r t of 

t h e s i z e range 15.0 - 16.0 Hm. C e l l s i n t h i s s i z e range 

would be coded under 011560 Chroococcus t u r i c e n s i s (Nag,) 

H a n s g i r g > 8 ^ 1 6 Jim s h e a t h s not s t r i a t e d . 

B) G e i t l e r (1932) gave the s i z e range as - c e l l s : 15,0 - 30,0 

M-m w i d e j b l u e - g r e e n , o l i v e green or v i o l e t , 2 - 4 w i t h i n 

a c o l o n y . 

C) T h r e e p o p u l a t i o n s s t u d i e d : 

l i e P i c a r d : Wl, W6, 0600 + 0900 

D) Recorded o n l y from l i e P i c a r d i n both t e r r e s t r i a l and 

p o o l s i t u a t i o n s . From f i l m s over r o c k , amongst o t h e r 

l o o s e c o l o n i e s and the p l a n k t o n , 

E) Recorded by P o t t s (1977) from l i e P i c a r d , l i e Malabar, 

Grande T e r r e and l i e S y l v e s t r e j w i d e s p r e a d and i n the 

lagoon f r e q u e n t among o t h e r a l g a l communities. 
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01156 2 C hroococcus sp, > 32 \lm s h e a t h not s t r i a t e d 

A) C o l o n y : s p h e r i c a l , g e l a t i n o u s . C e l l s : average width 

33.G |im} b l u e - g r e e n , e v e n l y d i s t r i b u t e d w i t h i n almost 

c o l o u r l e s s homogeneous m u c i l a g e . There i s a p p a r e n t l y 

no s u i t a b l e b i n o m i a l which can be a p p l i e d to t h i s 

• s p e c i e s ' number s i z e r ange. 

C) Two p o p u l a t i o n s s t u d i e d : 

l i e P i c a r d : W115 

Grande T e r r e C e n t r a l : S C l O l 

D) Recorded o n l y from two p o o l s . From among o t h e r a l g a l 

f i l a m e n t s on submerged r o c k . 

A A 

E) Recorded by P o t t s (1977) from l i e P i c a r d , l i e Malabar 

and Grande T e r r e j p r e s e n t among mats of C a l o t h r i x 

scopulorum and S c h i z o t h r i x c a l c i c o l a . 
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011811 Cylindrospermum m u s c i c o l a K u t z l n q 

A) Colony: forming an expanded m u c i l a g i n o u s s h e e t , dark 

o l i v e - g r e e n to almost b l a c k . C e l l s : 2.8 - 3.5 jim 

wide; 3.4 - 3.9 )im long ; oblong to c y l i n d r i c a l , s l i g h t l y 

c o n s t r i c t e d a t the c r o s s - w a l l s . H e t e r o c y s t s : 2.6 -

3.5 (am wide; 3.5 - 4.0 )J.m long ; e l o n g a t e , o v a l to 

r o u n d e d - t r i a n g u l a r . S p o r e s : 8.0 - 10.0 ̂ lm wide; 12.0 -

15.0 lira long; e p i s p o r e smooth, golden brown i n c o l o u r . 

T h i s s p e c i e s was o n l y noted on two o c c a s i o n s on 

the a t o l l . I n c u l t u r e i n Durham many tr i c h o m e s were 

seen to break away from t h e i r h e t e r o c y s t s and g l i d e away 

a f t e r the f a s h i o n of some Nostoc s p e c i e s ( L a z a r o f f , 1973) 

The lone t r i c h o m e s resembled those seen f r e q u e n t l y i n 

samples on A l d a b r a . Such t r i c h o m e s seen on the a t o l l 

were coded as Pseudanabaena sp.; i t may be t h a t 

Cylindrospermum m u s c i c o l a i s more common on the a t o l l 

t han the s u r v e y might s u g g e s t . P o t t s ( p e r s . comm.) found 

t h a t combined n i t r o g e n i n the c u l t u r e medium g r e a t l y 

s u p p r e s s e d h e t e r o c y s t f o r m a t i o n . 

B) D e s i k a c h a r y (1959) gave t h e s i z e range as - c e l l s : 3.0 -

4.7 ixtn wide; 4.0 - 5.0 jim lo n g . H e t e r o c y s t s : 4.0 - 5.0 

Jim wide; 5.0 - 7.0 )im long; e l o n g a t e . Spores: 9;0 -

12.0 p.m wide; 10.0 - 20.0 [im l o n g ; e p i s p o r e smooth, 

golden brown i n c o l o u r . 

C) One p o p u l a t i o n s t u d i e d : 

C i n q C a s e s : CC5 

D) F l o a t i n g a t the s u r f a c e of poo l s and on the s u r f a c e of 

bottom mud. 



F) From damp s o i l and more r a r e l y i n s t a g n a n t w a t e r , 

A f r i c a (Fremy, 1929). D e s i k a c h a r y (1959) l i s t e d 

many r e c o r d s from damp s o i l , s t a g n a n t w a t e r , wheat 

f i e l d s and c u l t u r e s of paddy f i e l d s o i l i n Burma and 

I n d i a . 
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011903 D a c t y l o c o c c o p s i s raphidioicic!-. H a n s g i r g 

A) C e l l s : 1,0 - 3,0 fim wide? 5 - 8 times l o n g e r than broad» 

s p i n d l e - s h a p e d , sigmoid or l u n a t e ^ l i g h t b l u e - g r e e n , 

g e n e r a l l y s o l i t a r y , o c c a s i o n a l l y 2 - 3 t o g e t h e r i n a 

t h i n d i f f l u e n t m u c i l a g e , 

B) G e i t l e r (1932) gave the s i z e range as - c e l l s : 1,0 -

3.0 )J.m wide? up to 25,0 jim l o n g j s p i n d l e - s h a p e d , 'S' 

shaped, or s e m i c i r c u l a r . 

C) One p o p u l a t i o n s t u d i e d : 

l i e P i c a r d : W2 

D) Recorded from the p l a n k t o n 

F ) Fremy (1929) r e c o r d e d t h i s s p e c i e s from damp s o i l , w a l l s 

and s t a g n a n t w a t e r s , he d e s c r i b e d i t s d i s t r i b u t i o n a s 

Europe and North A m e r i c a , p r o b a b l y c o s m o p o l i t a n . 
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011904 D a c t y 1 o c o c c o p s i s r u p e s t r i s H a n s g i r g 

A) C e l l s : 1.5 - 2.5 Jim wide a t t h e i r w i d e s t p o i n t j 

9.0 - 15.0 Jim long? s h o r t s p i n d l e - s h a p e d , v e r y p o i n t e d 

t a p e r i n g towards the ends, b l u e g r e e n , 

B) G e i t l e r (1932) gave the s i z e range as - c e l l s : 1,5 -

2,5 Jim wide? 9«0 - 15,0 Jim l o n g , o l i v e to l i g h t blue-green, 

C) One p o p u l a t i o n s t u d i e d : 

l i e P i c a r d : Wl 

D) Recorded o n l y once? from a T o l y p o t h r i x b y s s o i d e a f e l t 

j u s t above the h i g h water mark. 
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012201 E n t o p h y s a l i s g r a n u l o s a K u t z i n g 

A) C o l o n i e s : up to 1 ram t h i c k , g e l a t i n o u s w i t h a t h i c k 

o u t e r ' s k i n ' rounded to c o n v o l u t e d i n o l d e r c o l o n i e s , 

r e d brown t o almost b l a c k i n c o l o u r . C e l l s : 3,5 - 6,0 Hmj 

s p h e r i c a l t o o v a l , d i v i d i n g to form s h o r t rows, p o s s e s s i n g 

a broad. S h e a t h : up t o 2,0 iim t h i c k ; c o l o u r l e s s i n 

young c e l l s , y e l l o w to brown i n o l d e r c e l l s , 

B) G e i t l e r (1932) gave the s i z e range as - c e l l s : 2,0 - 5,0 

M-m, s h e a t h c o l o u r l e s s y e l l o w t o brown» Colony: c r u s t a c e o u s , 

yellow-brown, c a r t i l a g i n o u s , 

C) 24 p o p u l a t i o n s s t u d i e d : 

l i e P i c a r d : Wl , W2, W3, W4, W103, WHO, W113, 0600 + 0900 

$ l e Malabar: MElOl, ME107 

Anse C e d r e s : A C l , AC2, AC3 

C i n q C a s e s : CC2, CCIO, CC14, CC109, 3980 + 0590, 3962 + 0581 

Takamaka: T3, T102, T l l O , 3400 + 0600 

l i e E s p r i t : 1000 + 0600 

D) Recorded from t e r r e s t r i a l and pool s i t u a t i o n s . U s u a l l y 

found as m a c r o s c o p i c c o l o n i e s on damp rock a t the edges 

o f p o o l s and i n o t h e r a r e a s where hum i d i t y was h i g h ; 

a l s o i n f i l m s , among the f i l a m e n t s of o t h e r a l g a e and 

a l g a l f e l t s . O c c a s i o n a l l y v e r y abundant. 

E) Recorded by Whitton ( 1 9 6 9 ) , Recorded by P o t t s (1977) 

from l i e P i c a r d , l i e Malabar, Grande T e r r e , and l i e s 

Moustique; v e r y abundant i n the upper i n t e r t i d a l zone of 

h i s ' m i n i ' lagoon and over champignon and c e r e t h i d s h e l l s 
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i n the upper i n t e r t i d a l zone of the lagoon and 

At 

seaward c o a s t s . On l i e s Moustiques he r e c o r d e d i t 

forming s m a l l s p h e r i c a l g e l a t i n o u s c o l o n i e s over the 

s u r f a c e of the cemented f i n e s i l t . 
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01265 1 G l o e o c a p s a montana K'utzing > 2 ^ 4 Jim s h e a t h c o l o u r l e s s 

A) Colony: 13,0 - 42,0 Jim; s p h e r i c a l , f o r m l e s s i n o l d e r 

c o l o n i e s . C e l l s : - 2.5 - 4,0 Jim i n diameter? b l u e - g r e e n , 

c e l l c o n t e n t s o c c a s i o n a l l y g r a n u l a r . Sheath: d i s t i n c t l y 

l a m e l l a t e , e v e n l y d i s t r i b u t e d w i t h i n almost c o l o u r l e s s 

homogeneous m u c i l a g e . 

As the upper s i z e range f o r t h i s s p e c i e s i s g i v e n as 

5.0 Jim, t h i s ' s p e c i e s ' number and s i z e range e x c l u d e 

t h a t p a r t of the s i z e range 4,1 - 5,0 jim. C e l l s i n t h i s 

s i z e range would be coded under 012652 Gloeocapsa a r e n a r i a 

(HassaU) Rabenhorst > 4 ^ 6 Jim s h e a t h c o l o u r l e s s and 

l a y e r e d . 

The s i z e range of t h i s ' s p e c i e s ' number a l s o i n c l u d e s the 

r e l e v a n t s i z e r a n g e s o f the f o l l o w i n g s p e c i e s : G l oeocapsa 

a e r i g i n o s a (Carm.) K u t z i n g , G l o e o c a p s a a r e n a r i a ( H a s s a l l ) 

R a b e n h o r s t , G l o e o c a p s a c a l d a r i o r u m R a b e n h o r s t , G l o e o c a p s a 

g e l a t i n o s a K u t z i n g , G l o e o c a p s a p o l y d e r m a t i c a K u t z i n g 

and G l o e o c a p s a p u n c t a t a N S g e l i . 

B) G e i t l e r (1932) gave the s i z e range as - c e l l s : 2,0 - 5,0 Jim 

i n d i a m e t e r ; 2 - 4 w i t h i n a group? l i g h t b l u e - g r e e n . 

S h e a t h : c o l o u r l e s s w i t h c l e a r l a m e l l a t i o n s , but o f t e n 

more o r l e s s d i f f l u e n t , o c c a s i o n a l l y n o n - l a m e l l a t e . 

C) T h r e e p o p u l a t i o n s s t u d i e d : 

l i e P i c a r d : 0600 + 09000, 0500 + 0900 

Grande T e r r e C e n t r a l : SCI01 

D) Recorded from t e r r e s t r i a l and pool s i t u a t i o n s . From 

f i l m s over r o c k , and the p l a n k t o n . 
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012652 G l o e o c a p s a a r e n a r i a ( H a s s a l l ) R a benhorst > 4 4 6 Mm 

s h e a t h c o l o u r l e s s 

A) Colony: s p h e r i c a l or f o r m l e s s , m u c i l a g i n o u s , almost 

c o l o u r l e s s , o c c a s i o n a l l y y e l l o w to brown. C e l l s : 

4,1 - 5,9 Jim i n d i a m e t e r ; b l u e - g r e e n to o l i v e - g r e e n , 

d e n s e l y packed w i t h i n almost c o l o u r l e s s m u c i l a g e . 

S h e a t h : d i s t i n c t l y l a m e l l a t e . 

As the lower s i z e range f o r t h i s s p e c i e s i s g i v e n as 

3,7 \im, t h i s ' s p e c i e s ' number and s i z e range e x c l u d e 

t h a t p a r t of the s i z e range 3,7 - 4,0 nm. C e l l s i n 

t h i s s i z e range would be coded under Gloeocapsa montana 

K u t z i n g > 2 ^ 4Mm s h e a t h c o l o u r l e s s . 

The s i z e range of t h i s ' s p e c i e s ' number a l s o i n c l u d e s 

the r e l e v a n t s i z e ranges of the f o l l o w i n g s p e c i e s : 

G l o e o c a p s a c a l d a r i o r u m R a b e n h o r s t , Gloeocapsa d e c o r t i c a n s 

(A. B r . ) P. R i c h t e r and G l o e o c a p s a p o l y d e r m a t i c a K u t z i n g . 

B) G e i t l e r (1932) gave the s i z e range as - c e l l s : 3.7 - 6,0 jim, 

S h e a t h : c o l o u r l e s s , t h i c k , l a m e l l a t i o n s i n d i s t i n c t , 

C) Four p o p u l a t i o n s s t u d i e d : 

l i e P i c a r d : Wl, W4, 0600 + 0900 

C i n q C a s e s : CC13 

D) Redorded from p o o l and t e r r e s t r i a l s i t u a t i o n s . From 

f i l m s o ver rock and among a l g a l f e l t s . 
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0126'>3 G l o e o c a p s a c a l d a r i o r u m Rabenhorst > 6 ^ 8 jim 

s h e a t h c o l o u r l e s s 

A) Colony: s p h e r i c a l , i n o l d e r c o l o n i e s f o r m l e s s . C e l l s : 

6.0 - 8.0 Jim i n d i a m e t e r ? e v e n l y d i s t r i b u t e d w i t h i n 

homogeneous m u c i l a g e which i s g e n e r a l l y almost c o l o u r 

l e s s but o c c a s i o n a l l y y e l l o w to brown: S h e a t h s : 

d i s t i n c t l y l a m e l l a t e . 

As the lower s i z e range f o r t h i s s p e c i e s i s g i v e n as 

3,0 Jim, t h i s ' s p e c i e s ' number and s i z e range e x c l u d e 

t h a t p a r t of the s i z e range 3,0 - 6.0 Jim. C e l l s i n 

t h i s s i z e range would be coded under012651 Gloeocapsa 

montana K f i t z i n g > 2 ^ 4 Jim s h e a t h c o l o u r l e s s , and 012652 

G l o e o c a p s a a r e n a r i a ( H a s s a l l ) Rabenhorst > 4 ^ 6 Jim 

s h e a t h c o l o u r l e s s . 

The s i z e range of t h i s ' s p e c i e s ' number a l s o i n c l u d e s 

the r e l e v a n t s i z e r anges o f the f o l l o w i n g s p e c i e s : 

G l o e o c a p s a d e c o r t i c a n s (A. B r . ) P. R i c h t e r . 

G l o e o c a p s a d e c o r t i c a n s i s the e a r l i e r d e s c r i b e d s p e c i e s 

and s h o u l d t h e r e f o r e be the b i n o m i a l a t t r i b u t e d to t h i s 

" s p e c i e s ' number, however i t i s f e l t t h a t the d e s c r i p t i o n 

of G l o e o c a p s a d e c o r t i c a n s b e s t f i t s a s p e c i e s of G l o e o t h e c e . 

B) G e i t l e r (1932) gave the s i z e range as - c e l l s : 3.0 - 8.0 Jim? 

b l u e - g r e e n . S h e a t h : almost c o l o u r l e s s , d i s t i n c t l y l a m e l l a t e , 

C) Two p o p u l a t i o n s s t u d i e d : 

^ l e P i c a r d : W4, 0600 + 0900 

D) Recorded o n l y t w i c e , on l i e P i c a r d i n t e r r e s t r i a l and 

p o o l s i t u a t i o n s . From f i l m s over rock and the p l a n k t o n . 
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0126f'0 G l o e o c a p s a dermochroa N a g e l i > 2 ̂  4 sh e a t h yellow-brown 

A) Colony: s p h e r i c a l , f o r m l e s s i n o l d e r c o l o n i e s , y e l l o w to 

brown i n c o l o u r . C e l l s ; 2,0 - 4,0 m̂ i n d i a m e t e r , b l u e -

g r e e n . S h e a t h : l a m e l l a t e , yellow-brown. 

As the lower s i z e range f o r t h i s s p e c i e s i s g i v e n as 1,5 |im, 

t h i s ' s p e c i e s ' number and s i z e range e x c l u d e t h a t p a r t of 

the s i z e range 1,5 - 2.0 jim. C e l l s i n t h i s s i z e range 

would be coded under 012659 G l o e o c a p s a f u s c o - l u t e a ( N i g j 

K l i t z i n g ^ 2 pim s h e a t h yellow-brown. 

The s i z e range of t h i s ' s p e c i e s ' number a l s o i n c l u d e s 

the r e l e v a n t s i z e r a n g e s of the f o l l o w i n g s p e c i e s : 

G l o e o c a p s a k u t z i n g i a n a N a g e l i . 

B) G e i t l e r (1932) gave the s i z e range as - c e l l s : 1,5 - 3.0 Mm 

i n d i a m e t e r , b l u e - g r e e n . S h e a t h : yellow-brown, n o n - s t r i a t e , 

C) 21 p o p u l a t i o n s s t u d i e d : 

^ l e P i c a r d : Wl, W2, W3, W5, W6, W9, W104, W107, W115, 

0600 + 0900, 0618 + 0991, 0565 + 1014, 

0590 + 0920 

l i e Malabar: 1394 + 1233 

C i n q C a s e s : 3900 + 0500, 3841 + 0623, 3980 + 0590 

Takaraaka: T102, 3300 + 0300, 3400 + 0600 

D) Recorded from t e r r e s t r i a l and p o o l s i t u a t i o n s , widespread 

and l o c a l l y common. From f i l m s over r o c k , among the 

f i l a m e n t s of o t h e r a l g a e on r o c k , and among a l g a l f e l t s ^ 

E) Recorded by P o t t s (1977) o n l y on one o c c a s i o n ; among a 

Scytonema mat from the L a G i g i a r e a of l i e P i c a r d . 

F) Recorded by Fremy (1929) from damp r o c k s , submerged s t o n e s , 

the edge of s p r i n g s , and o l d damp wood. 
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01266 1 Gl o e o c a p s a k u t z i n g i a n a N a g e l i > 4 ^ 6 Jim s h e a t h yellow-brown 

A) Colony: s p h e r i c a l , f o r m l e s s i n o l d e r c o l o n i e s , brown i n 

c o l o u r . C e l l s : 4.2 - 5,3 Jim i n dia m e t e r ? b l u e - g r e e n . 

S h e a t h : t i g h t - f i t t i n g , brown, n o n - l a m e l l a t e . 

As the lower s i z e range f o r t h i s s p e c i e s i s g i v e n as 

3,0 Jim, t h i s ' s p e c i e s ' number and s i z e range e x c l u d e 

t h a t p a r t of the s i z e range 3,0 - 4.0 Jim, C e l l s i n t h i s 

s i z e range would be coded under 012660 G1o e o caps a d e r mo c h r o a 

N a g e l i . 

The s i z e range of t h i s ' s p e c i e s ' number a l s o i n c l u d e s 

the r e l e v a n t s i z e r anges of the f o l l o w i n g s p e c i e s : 

G l o e o c a p s a m u r a l i s K u t z i n g , Gloeocapsa c r e p i d i n i u m T h u r e t 

and G l o e o c a p s a d e u s t a (Menegh.) K u t z i n g though f a l l i n g 

i n the r e l e v a n t s i z e range of t h i s ' s p e c i e s ' number have 

not been i n c l u d e d h e r e due to t h e i r b e i n g w e l l d e s c r i b e d 

marine s p e c i e s v e r y d i f f e r e n t from the t e r r e s t r i a l and 

f r e s h w a t e r m a t e r i a l seen on the a t o l l , 

B) G e i t l e r (1932) gave the s i z e range as - c e l l s : 3.0 - 5.0 Jim 

i n d i a m e t e r , though D e s i k a c h a r y (1959) d e s c r i b e d a form 

from Madras w i t h a s i z e range 2,6 - 5.0 Jim i n d i a m e t e r . 

C) 27 p o p u l a t i o n s s t u d i e d : 

l i e P i c a r d : Wl, W2, W5, W7, W9, W104, W107, W115, W127 

l i e Malabar: 1394 + 1233, 3142 + 1185 

Anse C e d r e s : AC3 

C i n q C a s e s : CC2, 3900 + 0500, 3841 + 0623 

Takamaka: T102, 3300 + 0300, 3400 + 0600 
A 
l i e E s p r i t : 1000 + 0600 

D) Widespread i n both t e r r e s t r i a l and pool s i t u a t i o n s . From 

f i l m s o ver r o c k , among the f i l a m e n t s of o t h e r a l g a e , among 

a l g a l f e l t s , among l a r g e r g e l a t i n o u s c o l o n i e s and the plankcon 
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0126(>2 G l o e b c a p s a m u r a l i s K u t z i n g > 6 ^ 8 urn s h e a t h yellow-brown 

A) Colony: f o r m l e s s , m u c i l a g i n o u s , y e l l o w to brown. 

C e l l s : 6,9 - 8.0 |im„ S h e a t h : y e l l o w to brown, 

d i s t i n c t l y l a m e l l a t e . 

As the lower s i z e range f o r t h i s s p e c i e s i s g i v e n as 

5,0 m̂, t h i s ' s p e c i e s ' number and s i z e range exclude 

t h a t p a r t of the s i z e range 5,0 - 6.0 Urn, C e l l s i n 

t h i s s i z e range would be coded under 012461 Gloeocapsa 

k u t z i n g i a n a N a g e l i > 4 ^ 6 Jim s h e a t h yellow-brown. 

The s i z e range of t h i s ' s p e c i e s ' number a l s o i n c l u d e s 

the r e l e v a n t s i z e r anges of the f o l l o w i n g s p e c i e s : 

G l o e p c a p s a r u p e s t r i s K u t z i n g . 

B) G e i t l e r (1932) gave the s i z e range as - c e l l s : 

5.0 - 8.0 fim i n d i a m e t e r . Sheath: c o l o u r l e s s , b r i g h t 

y e l l o w , sometimes brown, d i s t i n c t l y l a m e l l a t e . 

C) 26 p o p u l a t i o n s s t u d i e d : 

l i e P i c a r d : Wl, W2, W3, W4, W5, W6, W9, W104, W107, 

W115, W117, 0600 + 0900, 0565 + 1014, 

1000 + 0500, 0618 + 0991 

l i e Malabar: 1394 + 1233 

Anse C e d r e s : AC3 

C i n q C a s e s : CC2, 3900 + 0500, 3841 + 0623 

Takamaka: T102, 3300 + 0300, 3400 + 0600 
A 
l i e E s p r i t : lOOC + 0600 

D) Widespread i n both t e r r e s t r i a l and pool s i t u a t i o n s . 

From f i l m s over r o c k , among f i l a m e n t s of o t h e r a l g a e , 

a l g a l f e l t s and the p l a n k t o n . 
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012f)f'3 G l o e o c a p s a g i g a s W. et^ G. G. West > 8 jim sheath 

yoilow-brown 

A) Colony: f o r m l e s s , g e l a t i n o u s , yellow-brown i n colour„ 

C e l l s : 8.3 - 22,1 ^im i n d i a m e t e r ; b l u e - g r e e n , e v e n l y 

d i s t r i b u t e d w i t h i n y e l l o w to brown homogeneous m u c i l a g e . 

S h e a t h : d i s t i n c t l y l a m e l l a t e , t i g h t - f i t t i n g . 

The s i z e range of t h i s - ' s p e c i e s ' number a l s o i n c l u d e s 

the r e l e v a n t s i z e ranges of the f o l l o w i n g s p e c i e s : 

G l o e o c a p s a p l e u r o c a p s o i d e s Novacek, Gloeocapsa r u p e s t r i s 

K u t z i n g . 

B) G e i t l e r (1932) gave the s i z e range as - c e l l s : 

9.0 - 15.0 nm i n d i a m e t e r ; 4 - 3 6 c e l l s w i t h i n a c o l o n y . 

S h e a t h : wide y e l l o w t o brown, o f t e n rough, n o n - l a m e l l a t e , 

C) Two p o p u l a t i o n s s t u d i e d : 

l i e P i c a r d : W115 

l i e Malabar: 1394 + 1233 

D) Recorded o n l y on two o c c a s i o n s , i n t e r r e s t r i a l and pool 

s i t u a t i o n s . From among mud and l e a v e s a t the bottom of 

a pool and among a l g a l f i l a m e n t s on a rock s u r f a c e . 
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012f>(.5 G l o e o c a p s a q u a r t e r n a r i a ( B r e b i s s o n ) K u t z i n g > 2 ^ 4 ixm 

s h e a t h o r a n g e / r e d / v i o l e t 

A) C o l o n y : s p h e r i c a l , g e l a t i n o u s . C e l l s : 2.6 - 4,0 Jim 

i n d i a m e t e r ? dark b l u e - g r e e n w i t h b l a c k i s h - r e d , t i g h t -

f i t t i n g , o f t e n l a m e l l a t e s h e a t h s , e v e n l y d i s t r i b u t e d 

w i t h i n almopt c o l o u r l e s s to b l a c k i s h - r e d homogeneous 

m u c i l a g e . 

The s i z e range of the ' s p e c i e s ' number a l s o i n c l u d e s 

the r e l e v a n t s i z e r anges of the f o l l o w i n g s p e c i e s : 

G l o e o c a p s a r u p i c o l a K u t z i n g , G l o e o c a p s a s a b u l o s a (Menegh.) 

R i c h t e r , G l o e o c a p s a s a n g u i n e a Agardh emend. F r , Novacek, 

G l o e o c a p s a s t e g o p h i l a ( I t z i g s . ) R a b e nhorst, Gloeocapsa 

t h e r m a l i s Lemmermann, Gloeocapsa compacta K u t z i n g and 

G l o e o c a p s a magma ( B r e b i s s o n ) K u t z i n g . 

D e s i k a c h a r y (1959) gave t h i s s p e c i e s the b i n o m i a l 

G l o e o c a p s a q u a r t e r n a t a g 

B) G e i t l e r (1932) gave the s i z e range as - c e l l s : 

3.0 - 4.5 fim i n d i a m e t e r ? b l u e - g r e e n . S h e a t h : almost 

c o l o u r l e s s t o r e d , o f t e n l a m e l l a t e . 

C) Two p o p u l a t i o n s s t u d i e d : 

l i e P i c a r d : W4, 0600 + 0900 

D) Recorded o n l y f o r l i e P i c a r d i n t e r r e s t r i a l and pool 

s i t u a t i o n s . From among f i l a m e n t s of o t h e r a l g a e on r o c k . 



0 1 2f>r>f) Gloeonnpsa r i l p i n . i (N."q.) omend. nrand yim sheath 

f) r .1 n g o / r e d / V J o 1 <? I; 

A) Colony: only v i s i b l e w i t h m i c r o s c o p e , s p h e r i c a l to 

i r r e g u l a r l y shaped. C e l l s : 4.1 - 6.0 i n diamecer; 

dark b l u e - g r e e n . S h e a t h : red-brown, v i o l e t to almost 

b l a c k , l a m e l l a t e . Nannocytes: f r e q u e n t l y p r e s e n t . 

As the upper s i z e range f o r t h i s s p e c i e s i s g i v e n 

as 8.0 Jim, t h i s ' s p e c i e s ' number and s i z e range e x c l u d e 

t h a t p a r t of the s i z e range 6.1 - 8.0 )im. C e l l s i n t h i s 

s i z e range would.be coded under 012667 Gloeocapsa 

s a n g u i n e a Ag. emend. F r . Novacek 1> 6 ^ 8 sheath 

o r a n g e / r e d / v i o l e t . The s i z e range of t h i s ' s p e c i e s ' 

number a l s o i n c l u d e s the r e l e v a n t s i z e ranges of the 

f o l l o w i n g s p e c i e s : G. i t s i g s o h n i i B o r n e t , G. r a l f s i a n a 

(Harv.) K u t z i n g , G. s a n g u i n e a Ag. emend. F r . Novacek. 

B) G e i t l e r (1932) gave the s i z e r anges as - c e l l s : 4.0 -

6.0 nm wide, o c c a s i o n a l l y up to 8.0 (im wide. 

O i l p o p u l a t i o n s s t u d i e d : 

l i e P i c a r d : Wl, W2, W4, WlOl, W104, W107, Wll5, 0600 + 

0900 

A 

D) Recorded o n l y from l i e P i c a r d . Forming f i l m s and s h e e t s 

over r o c k . Often v e r y abundant. 
A 

E) Recorded by P o t t s (1977) only from l i e P i c a r d , among 

Scytonema mats^La G i g i . 
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012667 G l o e o c a p s a sangui ii ea Ag. emend. F r . N o v a c e k > 6 ^ 8 Hm 

s h e a t h o r a n g e / r e d / v i o l e t 

A) Colony: m u c i l a g i n o u s , g e l a t i n o u s , s p h e r i c a l to i r r e g u l a r 

i n shape. C e l l s : 6.0 - 8.0 lim wide, e v e n l y d i s t r i b u t e d 

w i t h i n almost c o l o u r l e s s to pink m u c i l a g e . Sheath: 

b l o o d - r e d , b l u e - v i o l e t , to almost b l a c k , s t r i a t e d or 

n o h - s t r i a t e d . S p o r e s : 7.5 - 12.0 \im wide w i t h rough, 

red-brown o u t e r s h e a t h . 

As the lower s i z e range of t h i s s p e c i e s i s gi v e n as 

3.5 Jim, t h i s ' s p e c i e s ' number and s i z e range e x c l u d e 

t h a t p a r t of the c e l l s i z e range 3.5 - 6.0 )im. C e l l s 

I n t h i s s i z e range would be coded under 012665 G. 

q u a r t e r n a r i a ( B r e b i s s o n ) Ktitzinq>2 ^ 4 fim sheath orange/ 

r e d / v i o l e t or 012666 G. a l p i n a (Nag.) emend. Brand 

>4 ^ 6 Jim s h e a t h o r a n g e / r e d / v i o l e t . As the upper s i z e 

range of t h i s s p e c i e s i s g i v e n as 9.0 iim t h i s ' s p e c i e s ' 

number and s i z e range e x c l u d e t h a t p a r t of the c e l l 

s i z e range 8.1 - 9.0 pim. C e l l s i n t h i s s i z e range 

would be coded under 012668 G. magma v a r , simmeri 

(Sc h m i d l e ) Novacek ]>n jim sh e a t h o r a n g e / r e d / v i o l e t . 

The s i z e range of t h i s ' s p e c i e s ' number a l s o 

i n c l u d e s the r e l e v a n t s i z e ranges of the f o l l o w i n g 

s p e c i e s : G. a l p i n a (Nag.) emend. Brand, G. magma (Breb) 

emend. H o l l e r b a c h , G. r a l f s i a n a (Harv.) K i i t z i n g , G. 

s h u t t l e w o r t h i a n a K { l t z i n g . 

B) G e i t l e r (1932) gave the s i z e range as - c e l l s : 3.5 -

9.0 )im. S p o r e s : 8.0 - 12.5 nm wide. 
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C) 50 p o p u l a t i o n s s t u d i e d : 

A 

l i e P i c a r d : Wl , W2, W3, W4, W6, W7, W104, W107, WHO, 

W114, W116, W117, W118, 0600 + 0900, 0500 + 

0900, 0618 + 0991, 0564 + 1017, 0575 + 0976, 

0562 + 0976, 0565 + 1014, 0500 + 1000, 0591 + 

0920, 0590 + 0921 
A 

H e Malabar: MWl , ME108, 1394 + 1233 , 3142 + 1 185 , 

3143 + 1186 

Anse C e d r e s : AC3 

C i n q ' c a s e s : CC13, CC15, 3962 + 0581, 3912 + 0615 

Takamaka: T2, 3345 + 0551, T102, T124, 3343 + 0590, 

3420 + 0640, 3400 + 0600 
Grande T e r r e C e n t r a l : S C l O l , 2652 + 0378 
A 
H e E s p r i t : 1050 + 0620, 1000 + 0600 

D) Common, wid e s p r e a d and o f t e n v e r y abundant. From f i l m s , 

f e l t s , and f i l a m e n t o u s s h e e t s on rock and dead wood, 

o c c a s i o n a l l y e p i p h y t i c on Nostoc and T o l y p o t h r i x , from 

the aufwuchs of l a r g e r p l a n t growths and the p l a n k t o n . 

O c c a s i o n a l l y e n c r u s t i n g . 
A 

E) Recorded by P o t t s (1977) o n l y from H e P i c a r d . P r e s e n t 

among the s u r f a c e f i l m o f Lyngbya c o n f e r v o i d e s , over 

s i l t i n a t i d a l d e p r e s s i o n , c l o s e to the r e s e a r c h s t a t i o n , 
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012668 G l o e o c a p s a magma (Breb) Klhtzing v a r . simmeri (Schmidle) 

Novacek > 8 fim s h e a t h o r a n g e / r e d / v i o l e t 

A) Colony: c r u s t - f o r m i n g , s p h e r i c a l , i n o l d e r c o l o n i e s 

i r r e g u l a r l y - s h a p e d . C e l l s : 8.0 - 11.8 jxm wide, 

s p h e r i c a l , h e m i s p h e r i c a l , o c c a s i o n a l l y a n g u l a r , dark 

b l u e - g r e e n to o l i v e - g r e e n . S h e a t h : t h i c k , b r o w n i s h - r e d , 

o c c a s i o n a l l y w i t h a rough o u t e r s u r f a c e . Spores: 

12.9 - 15.3 Jim wide w i t h a f i r m , rough red-brown o u t e r 

s h e a t h . 

B) G e i t l e r (1932) gave the s i z e ranges as - c e l l s : 8.8 -

16.5 Jim wide. S p o r e s : 10.0 - 17.7 )im wide. 

C) 5 p o p u l a t i o n s s t u d i e d : 

A 

l i e P i c a r d : W104, W107, 0600 + 0900 

Takamaka: T2 
Grande T e r r e C a n t r a l : S C l O l 

D) Recorded from t e r r e s t r i a l and pool s i t u a t i o n s , wide

s p r e a d and o c c a s i o n a l l y v e r y abundant. From f i l m s , 

f i l a m e n t o u s s h e e t s and a l g a l f e l t s . One of the major 

c o n s t i t u e n t s of t e r r e s t r i a l rock communities. 
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012703 G l o e o t h e c e r u p e s t r i s (Lyngbye) Bornet 

A) Colony: v e r r u c o s e , g e l a t i n o u s , y e l l o w to brown. 

C e l l s : 4.1 - 6,5 Jim w i d e j 6,4 - 13,7 Jim long; e l l i p s o i d 

to c y l i n d r i c a l , b l u e - g r e e n to yellow-brown. Sheath: 

c o l o u r l e s s n o n - l a m e l l a t e , l a t e r y e l l o w to brown and 

d i s t i n c t l y l a m e l l a t e , Nannocytes p r e s e n t . 

As i t was f e l t t h a t t h i s s p e c i e s was well-known and 

w e l l - d e f i n e d i t was a l l o c a t e d i t s own ' s p e c i e s ' number. 

P o t t s (1977) a l l o c a t e d t h i s b i n o m i a l to a ' s p e c i e s ' 

number s i z e r ange. 

B) G e i t l e r (1932) gave the s i z e range as - c e l l s : 

4,0 - 5,5 lim wide? up to 3 tim e s l o n g e r than broad. 

S h e a t h : c o l o u r l e s s a t the p e r i f e r y of the c o l o n y , y e l l o w 

to brown towards the c e n t r e , n o n - l a m e l l a t e or l a m e l l a t e . 

C) Ten p o p u l a t i o n s s t u d i e d : 

l i e P i c a r d : Wl, W7, W9, 0600 + 0900, 0591 + 0921 

l i e Malabar: 1394 + 1233 

C i n q C a s e s : CCS, 3841 + 0622 

Takamaka: T102, 3367 + 0631 

D) Widespread and o c c a s i o n a l l y abundant. From f i l m s over 

r o c k , among the f i l a m e n t s of o t h e r a l g a e , among a l g a l 

f e l t s and as m a c r o s c o p i c c o l o n i e s , f r e e - f l o a t i n g and 

a t t a c h e d . 

E) Recorded by P o t t s (1977) from l i e P i c a r d o n l y ; p r e s e n t 

among a community dominated by Lyngbya c o n f e r v o i d e s i n 

a t i d a l p o o l . 

F) From damp s t o n e s and r o c k s , a t the edge of therm a l 

s p r i n g s (Fremy, 1929). 
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012732 G l o e o t h e c e p a l e a ( K u t z i n g ) Rabenhorst > 2 ^ 4 jam 

A) C o l o n y : s p h e r i c a l ^ l a t e r f o r m l e s s , m u c i l a g i n o u s , 

b l u e - g r e e n . C e l l s : 2.8 - 4,0 \im wide? 6.0 - 7.0 jim 

long? c y l i n d r i c a l , a l m o s t c o l o u r l e s s to dark b l u e - g r e e n . 

S h e a t h : c o l o u r l e s s ^ l a t e r y e l l o w to brown, n o n - l a m e l l a t e . 

Nannocytes p r e s e n t . As the upper s i z e range f o r t h i s 

s p e c i e s i s g i v e n as 4.5 Jim, t h i s ' s p e c i e s ' number and 

s i z e range e x c l u d e t h a t p a r t of the s i z e range 4,1 - 4.5 Jim, 

C e l l s i n t h i s s i z e range would be coded under 012733 

G l o e o t h e c e membranacea (Rabenh.) B o r n e t , 

The s i z e range of t h i s ' s p e c i e s ' number a l s o i n c l u d e s the 

r e l e v a n t s i z e r a n g e s of the f o l l o w i n g s p e c i e s : G l o e o t h e c e 

g o e p p e r t i a n a ( H i l s e ) F o r t i . 

B) G e i t l e r (1932) gave the s i z e r anges a s - c e l l s : 2.5 - 4,5 

Jim w i d e j 1 . 5 - 3 t i m e s l o n g e r than broad. S h e a t h : non-

l a m e l l a t e . 

C) T h r e e p o p u l a t i o n s s t u d i e d : 

l i e P i c a r d : Wl, 0600 + 0900 

C i n q C a s e s : CC13 

D) Widespread b u t r a r e , r e c o r d e d on o n l y t h r e e o c c a s i o n s . 

From f i l m s o v e r r o c k , on dead wood and the p l a n k t o n , 

E) Recorded by P o t t s (1977) on o n l y one o c c a s i o n from 

l i e P i c a r d j abundant, the second dominant s p e c i e s w i t h 

Aphanothece m i c r o s c o p i c a over sand a t La G i g i , 
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012tiO;' G l o e o t r i c h i a g h o s e i R.N, Singh 

A) C o l o n i e s : up to 2 cm i n d i a m e t e r , s p h e r i c a 1 , l a t e r 

v e r r u c o s e , dark brown i n c o l o u r . F i l a m e n t s : up to 

20.0 Jim wide a t t h e i r b a s e s , T r i c h o m e s : 9,5 - 10.5 lim 

wide a t t h e i r b a s e s t a p e r i n g t o a long h a i r which was 

not seen to p r o t r u d e o u t s i d e the c o l o n y . C e l l s : 

0.5 - 0.3 t i m e s as long as b r o a d j b a r r e l - s h a p e d , s l i g h t l y 

c o n s t r i c t e d a t the c r o s s - w a l l s . H e t e r o c y s t s : 10,5 - 11,0 

fim i n d i a m e t e r , s p h e r i c a l , s i n g l e , dark b l u e - g r e e n . 

S h e a t h : wide, brown to p u r p l e , d i s t i n c t l y l a m e l l a t e . 

S p o r e s : 15.0 - 20,0 \im wide, 45.0 - 53,Jim l o n g , o v a l t o 

c y l i n d r i c a l ? e p i s p o r e smooth, golden brown i n c o l o u r , 

B) D e s i k a c h a r y (1959) gave the s i z e ranges as - c o l o n y : 

4 - 5 cm i n d i a m e t e r . Trichome: 9,0 - 11.0 jim wide 

a t t h e i r b a s e s . C e l l s : s h o r t e r than broad to q u a d r a t i c , 

H e t e r o c y s t s : 9.9 - 13*2 Jim i n d i a m e t e r . S p o r e s : 

13.2 - 16.5 Jim wide? 42,0 - 50,0 jim l o n g , 

C) Four p o p u l a t i o n s s t u d i e d : 

C i n q C a s e s : CC9, CC13, CC16, CC18 

D) Recorded o n l y from the C i n q C a s e s r e g i o n of Grande 

T e r r e . E p i p h y t i c on Chara z e y l a n i c a . 

E) Not r e c o r d e d . 
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012901 Gomphosphaeria aponina K u t z i n g 

A) Colony: s p h e r i c a l to o v a l , almost c o l o u r l e s s to l i g h t 

b l u e - g r e e n . C e l l s : of average w i d t h 4.2 Jim a t t h e i r 

w i d e s t p o i n t ? 8,0 - 12.0 Jim l o n g , h e a r t shaped, l i g h t 

b l u e - g r e e n , y e l l o w i s h or o l i v e - g r e e n , u s u a l l y w i t h a 

d i s t i n c t m u c i l a g i n o u s envelope p l a c e d a t the ends o f a 

r e g u l a r l y b r anched, r a d i a t i n g mucilage s t a l k , 

B) D e s i k a c h a r y (1959) gave the s i z e range as - c e l l s : 

4„0 - 14.0 Jim wide; 8,0 - 20.0 Jim l o n g . 

C) Two p o p u l a t i o n s s t u d i e d : 

l i e P i c a r d : W2 

C i n q C a s e s : CC15 

D) Recorded only on two o c c a s i o n s , i n the p l a n k t o n of two 

w i d e l y s e p a r a t e d p o o l s , 

F) From s t a g n a n t w a t e r , w i t h o t h e r a l g a e i n the p l a n k t o n , 

b r a c k i s h w a t e r s , damp r o c k , damp s o i l , t h e r m a l w a t e r s , 

(Fremy, 1 9 2 9 ) . 
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012969 Gomphosphaeria aponina K u t z i n g v a r m u l t i p l e x Nygaard 

A) Colony: s p h e r i c a l t o o v a l , almost c o l o u r l e s s to 

l i g h t b l u e - g r e e n . C e l l s : 5.0 - 8.0 wide a t t h e i r 

w i d e s t p o i n t s ? l i g h t b l u e - g r e e n t o y e l l o w - g r e e n w i t h 

d i s t i n c t i n d i v i d u a l s h e a t h s , c o n t e n t s o f t e n g r a n u l a r ? 

towards the c e n t r e of the col o n y i t i s d i f f i c u l t to 

d i s t i n g u i s h i n d i v i d u a l cells„ 

T h i s v a r i e t y has been g i v e n a s e p a r a t e ' s p e c i e s ' 

number due to i t b e i n g v e r y d i f f e r e n t i n appearance 

t o the t y p e . 

B) G e i t l e r (1932) gave the s i z e range as - c e l l s : 5,0 - 8,0 

Jim wide? up to 17.0 Jim l o n g . 

C) One p o p u l a t i o n s t u d i e d : 

C i n q C a s e s : CC15 

D) Recorded o n l y once i n the p l a n k t o n of a pool i n the 

C i n q C a s e s r e g i o n of Grande T e r r e , 
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013107 Hapalosiphon w e l w i t s c h i i W. e_t G. S. West 

A) C o l o n y : l o o s e , formed by s p r e a d i n g f i l a m e n t s i n t e r t w i n e d 

w i t h n o n - l i v i n g m a t e r i a l and o t h e r a l g a e . Main f i l a m e n t s : 

7.0 - 10,0 Jim wide? b r a n c h e s : 4.0 - 7.0 Jim wide. C e l l s : 

3.8 - 9.8 Jim wide? 2.5 - 9,0 Jim lo n g . H e t e r o c y s t s : 

5.0 - 7.0 Jim wide? 6,0 - 9,0 jim long> almost s p h e r i c a l to 

r o u n d e d - q u a d r a t i c . S h e a t h : c o l o u r l e s s , t i g h t - f i t t i n g . 

S p o r e s : not s e e n . 

B) D e s i k a c h a r y (1959) gave the s i z e range as - f i l a m e n t s : 

5.5 - 7.5 Jim w i d e j b r a n c h e s : 3.5 - 7,5 Jim wide. C e l l s : 

0.5 - 3 t i m e s l o n g e r than broad, H e t e r o c y s t s : 6,0 jim wide, 

6.0 - 8.0 Jim l o n g . S p o r e s : 5,0 jim wide» 1 - 2 times 

l o n g e r than broad, 

Rao (1937) d e s c r i b e d a form - c e l l s : 3.0 - 7,5, r a r e l y up 

to 9,0 Jim wide; 4,5 - 15.0 r a r e l y up to 16.8 Jim long, 

H e t e r o c y s t s : 4,5 - 7.0 Jim wide? 7.5 - 10.0 jim long. Spores 

6.0 - 12.0 Jim wide» 5.2 - 12.5 Jim lo n g , 

C) 36 p o p u l a t i o n s s t u d i e d : 

l i e P i c a r d : Wl, W2, W3, W4, W5, W6, W7, W107, W112, W113, 

W114, W118, W119, 0600 + 0900, 0500 + 0900, 

0580 + 0966 

l i e M alabar: MW103, ME107, ME108 

Anse C e d r e s : AC4, A C l O l , AC112 

l i e Malabar CC2, CC3, CC5, CC9, CC13, CC14, CC16, CC104, 

3841 + 0623 

Takamaka: T103, T118, T124, T125 

Grande T e r r e C e n t r a l : S C l O l 
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b) Widespread and o f t e n abundant. From t e r r e s t r i a l and 

p o o l s i t u a t i o n s , e n c r u s t i n g ( p o s s i b l y e n d o l i t h i c ) , 

o c c a s i o n a l l y r e c o r d e d growing over and p e n e t r a t i n g 

dead wood. 

F) From slow f l o w i n g w a t e r s and among o t h e r a l g a e (Fremy, 

1929) , 
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013313 H o m o e o t h r i x v a r i a n s G e i t l e r 
I 

A) C o l o n y : an expanded s h e e t o f h o r i z o n t a l o r v e r t i c a l 
f i l a m e n t s , d a r k b l u e - g r e e n t o a l m o s t b l a c k . F i l a m e n t s : 
3.0 - 5.0 Jim w i d e a t t h e i r bases." T r i c h o m e s : r a r e l y 
e n d i n g i n a h a i r . C e l l s : 2.8 - 4,8 ^^m wide a t t h e base; 
1„9 - 3.1 \im l o n g j b l u e - g r e e n ^ o c c a s i o n a l l y o r a n g e o r 
p i n k . S h e a t h : t i g h t - f i t t i n g , c o l o u r l e s s , p i n k , l a t e r 
y e l l o w . The s i z e r a n g e g i v e n f o r t h i s s p e c i e s i s 2,5 -
3.0 |J.m, t h e A l d a b r a n m a t e r i a l o c c a s i o n a l l y exceeded 
t h i s r a n g e , t h o u g h i n any one p o p u l a t i o n t h e whole o f 
t h e s i z e r a n g e was r e p r e s e n t e d . 

B) G e i t l e r (1932) gave t h e s i z e r a nge as - f i l a m e n t s : 

2.5 - 3.0 Jim w i d e a t t h e i r b a s e s . He s u g g e s t e d t h a t a 

h a i r was o n l y a b s e n t i n y o u n g e r m a t e r i a l . 

C) 41 p o p u l a t i o n s s t u d i e d : 

l i e P i c a r d : W2, W3, W5, W6, W7, W i l l , W119, W120 

^ l e M a l a b a r : MWl, MWlOl, MW102,MW103, ME104, ME107, M E l l l 

Anse C e d r e s : A C l , AC2, AC3, AC4, A C l O l , AC103, AC109, A C l l l 

C i n q Cases: CC3, CC8, CCIO, CC13, CC14, CC16, CC17, CC18, 

CC102, CCt04, CC109, CC112 

Takamaka: T l , T103, T108, T124, T125 

l i e E s p r i t : 1000 + 0600 

D) W i d e s p r e a d , v e r y common and o f t e n t h e d o m i n a n t a l g a 

c o v e r i n g submerged r o c k s u r f a c e s . From f i l m s and 

f i l a m e n t o u s s h e e t s o v e r r o c k s u r f a c e s , o c c a s i o n a l l y f o u n d 

f l o a t i n g f r e e , o f t e n as an a b u n d a n t e p i p h y t e o v e r 

G o n g r o s i r a s p p , 

E) R e c o r d e d by W h i t t o n (1969) 
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013601 H y e l l a c a e s p i t o s a Bornet et^ F l a h a u l t 

A) ,Colony: forming dark b l u e - g r e e n to brown a r e a s on r o c k , 

i n i t i a l l y forming f l a k e s , l a t e r g l o b u l a r , g e l a t i n o u s 

' c u s h i o n s ' . C e l l s : 4.0 - 7,0 urn wide? a t the s u r f a c e 

4,0 - 9.0 ^xm wide? up t o 40.0 )J.m long i n p e r f o r a t i n g 

f i l a m e n t s ? b r i g h t g r e e n , dark b l u e - g r e e n to o l i v e g r een, 

o c c a s i o n a l l y b r a n c h e d . S h e a t h : wide, c o l o u r l e s s . 

S p o r a n g i a : 7,0 - 8.0 )J.m wide; up to 12.0 [im l o n g , s p o r e s : 

2.0 - 3.0 |im i n d i a m e t e r . 

B) G e i t l e r (1932) gave the s i z e r anges as - c e l l s : 

4„0 - 10.0 Jim; up to 60.0 \im long i n p e r f o r a t i n g f i l a m e n t s 

C) Twelve p o p u l a t i o n s s t u d i e d : 

l i e P i c a r d : W2, 1000 + 0500 

l i e Malabar: MW1C3, ME103, 1394 + 1233 

Anse C e d r e s : A C l , AC2, A C l O l , AC103 

Takamaka: T l , T3, T102 

D) Widespread but r a r e , o c c a s i o n a l l y abundant. E n d o l i t h i c 

i n submerged r o c k . 
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013602 l l y o l l a f o n t a n a Huber e t J a r d i n 

A) Co l o n y : forming a f i l m w i t h p e n e t r a t i n g e n d o l i t h i c 

f i l a m e n t s , b l u e - g r e e n to almost b l a c k . C e l l s : 5.0 - 10.1 

pim broad; 5o0 - 33.6 Jim lo n g ; b l u e - g r e e n , end c e l l s 

much l o n g e r than o t h e r s . S p o r a n g i a : 15.0 - 30.0 Jim 

wide; c e l l s a t the s u r f a c e of the colo n y o f t e n b r e a k i n g 

down to form n a n n o c y t e s . 

B) G e i t l e r (1932) gave the s i z e range as - c e l l s : 5.0 - 10.0 

Jim wide; end c e l l s 3 - 4 time s l o n g e r than broad. 

C) 44 p o p u l a t i o n s s t u d i e d : 

l i e P i c a r d : Wl, W2, W3, W4, W5, W6, W7, W114, W115, W118, 

W119, W120, W127 

l i e Malabar: MWl, MWlOl, MW102, MW104, ME 111 

Anse C e d r e s : A C l , AC3, AC4, AC109, A C l l l 

C i n q C a s e s : CC2, CC3, CCS, CCS, CC9, CC13, CC14, CC109, 

3841 + 0623 

Takamaka: T2, T102, T108, T124, T125 

Grande T e r r e C e n t r a l : S C l O l , SC102, 2652 + 0378 

D) Widespread, l o c a l l y common and o f t e n v e r y abundant. 

E n d o l i t h i c i n submerged r o c k , 

F) From c a l c a r e o u s r o c k , s n a i l s h e l l s , from mountain s p r i n g s 

and s t r e a m s , c o s m o p o l i t a n (Fremy, 1929), 



013604 H y e l l a b a l a n i Lehmann 

A) Colony: forming c i r c u l a r b l u e - g r e e n , brown to almost 

b l a c k c i r c u l a r p a t c h e s over s u b s t r a t e . F i l a m e n t s : 

7.5 - 9.0 nm, p e n e t r a t i n g f i l a m e n t s s h o r t , o f t e n 

m u l t i s e r i a t e n e a r the s u r f a c e . C e l l s : average d i a m e t e r 

6.0 m̂; up to 18.0 \im long a t the ends of f i l a m e n t s . 

S h e a t h : c o l o u r l e s s . S p o r a n g i a : 12,0 - 18.0 fim wide; 

e l l i p s o i d t o s p h e r i c a l . 

Le Campion-Alsumard (1969) c o n s i d e r e d t h i s s p e c i e s to be 

a form of H y e l l a c a e s p i t o s a . 

B) G e i t l e r (1932) gave the s i z e r a n g e s a s - c e l l s : 

4.0 - 8.0 lim wide; up t o 20.0 m̂ l o ng i n end c e l l s of 

p e r f o r a t i n g f i l a m e n t s . S p o r a n g i a : e l l i p s o i d 7,0 - 8.0 \im 

wide; 13.0 Jim l o n g . 

C) Nine p o p u l a t i o n s s t u d i e d : 

Anse C e d r e s : ACl12 

C i n q C a s e s : CC9, CC12, CC15, CC18, CC104 

Takamaka: T3, T103, T108 

D) Recorded o n l y from the e a s t e r n end of the a t o l l , e n d o l i t h i c 

i n submerged and damp r o c k . 

E) Recorded by P o t t s (1977) from l i e P i c a r d , l i e Malabar, 

Grande T e r r e , l i e s Moustique, tie S y l v e s t r e ; f r e q u e n t i n 

the m a j o r i t y of rock samples from the upper i n t e r t i d a l 

zone and v e r y abundant a t La G i g i beach where a l a r g e 

expanse of sand f l a t was c o l o u r e d green by the p r e s e n c e 

of t h i s a l g a . • 
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013801 J o h a n n e s b a p t i s t i a p e l l u c i d a ( D i c k i e ) T a y l o r et_ D r o u e t 

A) F i l a m e n t s : 3.8 - 10.0 |im w i d e . C e l l s : 3.6 - 7.5 \im w i d e ; 

4.0 - 4,8 Mm l o n g . S h e a t h : c o l o u r l e s s m u c i l a g i n o u s , 

g e l a t i n o u s . 

The s i z e r a n g e g i v e n f o r t h i s s p e c i e s i s 3,9 - 5.2 ^m, 

t h e A l d a b r a n m a t e r i a l o c c a s i o n a l l y exceeded t h i s r a n g e , 

t h o u g h i n any one p o p u l a t i o n t h e w h o l e o f t h e s i z e r a n g e 

was r e p r e s e n t e d . 

B) D e s i k a c h a r y (1959) gave t h e s i z e r a n g e as - f i l a m e n t s : 

3„0 - 20,0 ixm w i d e . C e l l s : 3.9 - 5,2 ^im w i d e ; 

2,6 - 3,9 )im l o n g , 

C) Two p o p u l a t i o n s s t u d i e d : 

C i n q Cases: CC9 

Takamaka: T3 

D) R e c o r d e d f r o m o n l y two p o o l s , f o r m i n g f r e e f l o a t i n g 

m u c i l a g i n o u s m a t s . From b o t t o m mud and t h e aufwuchs o f 

l a r g e r p l a n t g r o w t h s . P o s s i b l y r e s t r i c t e d t o b r a c k i s h 

s i t u a t i o n s . 

E) R e c o r d e d by P o t t s (1977) on o n l y one o c c a s i o n , f r o m a 

m i x e d c o m m u n i t y d o m i n a t e d by H y e l l a b a l a n i and 

S c h i z o t h r i x c a l e i c o l a o v e r sand f l a t s c l o s e t o l i e 

S y l v e s t r e . 
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014202 Lyngbya a l l o r g e i Fremy 

A) F i l a m e n t s : 3.2 - 5.5 Jim; s o l i t a r y o r i n t e r t w i n e d t o f o r m 

a l i g h t g r e e n f i l a m e n t o u s s h e e t . C e l l s : 3.0 - 5.0 jim 

w i d e ; 4.5 - 7,0 Jim l o n g a l m o s t q u a d r a t i c t o 1,5 t i m e s 

l o n g e r t h a n b r o a d ; c o n s t r i c t e d a t t h e c r o s s - w a l l s , end 

c e l l r o u n d , c a l y p t r a n o t known. S h e a t h : v e r y t h i n , t i g h t -

f i t t i n g , c o l o u r l e s s . 

B) Fremy (1929) gave t h e s i z e r a n g e as - c e l l s : 3.5 - 4,0 Jim 

w i d e , q u a d r a t i c t o 1.5 t i m e s l o n g e r t h a n b r o a d . D i x i t 

( 1936) r e c o r d e d a f o r m w i t h t h e s i z e r a n g e - c e l l s : 

4.6 - 6„4 Jim w i d e ; 4,6 - 8.3 Jim l o n g . 

C) 2 1 p o p u l a t i o n s s t u d i e d : 
A 

l i e P i c a r d : Wl, W2, W4, W5, W7, W9, 0600 + 0900, 

0619 + 0990, 0562 + 1035 

l i e M a l a b a r : 1394 + 1233 

Anse C e d r e s : AC3 

C i n q Cases: CC2, CCS, CC9, CC17 
Takamaka: T2, T3, T125, 3300 + 0300, 3343 + 0590, 3367 + 0631 

D) W i d e s p r e a d and o c c a s i o n a l l y a b u n d a n t . From f i l m s o v e r 

r o c k and mud, among f i l a m e n t s o f o t h e r a l g a e , among a l g a l 

f e l t s , f r o m t h e aufw u c h s o f l a r g e r p l a n t g r o w t h s , more 

r a r e l y among o t h e r a l g a e o v e r t e r r e s t r i a l r o c k . 

A 

E) R e c o r d e d b y P o t t s (1977) f r o m l i e P i c a r d and Grande T e r r e ; 

o c c a s i o n a l among o t h e r a l g a l c o m m u n i t i e s . 

F) From among o t h e r a l g a e i n s t a g n a n t w a t e r (Fremy, 1 9 2 9 ) . 

From submerged mud and s t o n e s i n f l o w i n g w a t e r s , Bombay 

( D i x i t , 1 9 3 6 ) . 
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014203 Lyngbya a e r i g i n e o - c o e r u l e a ( K u t z . ) Gomont 

A) F i l a m e n t s : s o l i t a r y , o c c a s i o n a l l y i n t e r t w i n i n g t o f o r m 

a s p r e a d i n g d a r k b l u e - g r e e n c o l o n y . C e l l s : 4,0 - 5,8 jim 

w i d e ; 1.6 - 4,5 Mm l o n g ; l i g h t t o d a r k b l u e - g r e e n , end 

c e l l c o n i c a l o r r o u n d e d . S h e a t h t h i n and a l m o s t c o l o u r l e s s , 

B) G e i t l e r (1932) gave t h e s i z e r ange as - c e l l s : 

4.0 - 6.0 \im w i d e ; 1 - 0.5 t i m e s as l o n g as b r o a d ; end 

c e l l c o n i c a l , r o u n d e d , w i t h a s l i g h t l y t h i c k e n e d membrane. 

C) 13 p o p u l a t i o n s . s t u d i e d : 

l i e P i c a r d : W5, W6, W115, W119, 0562 + 1035 

" l i e M a l a b a r : MWlOl 

Anse C e d r e s : AC3, A C l l l 

C i n q Cases: CC5, CC9, CC13, CC104 

D) W i d e s p r e a d , o c c a s i o n a l l y a b u n d a n t . From f i l m s o v e r mud 

and r o c k , f o r m i n g f i l a m e n t o u s s h e e t s , among a l g a l f e l t s , 

t h e p l a n k t o n and t h e aufwuchs o f l a r g e r p l a n t g r o w t h s . 

F) From t h e s t a g n a n t w a t e r o f ponds and p o o l s , d i t c h e s and 

o f t e n on d e c a y i n g v e g e t a t i o n (Fremy, 1 9 2 9 ) . D e s i k a c h a r y 

(1959) l i s t e d many r e c o r d s f r o m s t a g n a n t and f l o w i n g 

w a t e r s , i n c u l t u r e s o f p a d d y - f i e l d s o i l s , on m o i s t r o c k s , 

s o i l , and on the; b a r k s o f t r e e s , i n Burma, I n d i a and 

P a k i s t a n . 
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014204 Lyngbya c o n f e r v o i d e s C. A g a r d h £x Gomont 

A) F i l a m e n t s : s o l i t a r y o r more o f t e n f o r m i n g a dense s h e e t 

o f i n t e r t w i n e d f i l a m e n t s , t o f o r m a b r i g h t l i g h t g r e e n o r 

o l i v e g r e e n c o l o n y . C e l l s : 10.0 - 19.5 Jim w i d e ; 

2.0 - 5.3 Jim l o n g ; w i t h many g a s - v a c u o l e s , c r o s s - w a l l s 

n o t c o n s t r i c t e d , o f t e n g r a n u l a r , end c e l l b r o a d l y r o u n d e d . 

S h e a t h : up t o 6,5 Jim t h i c k ; l a m e l l a t e i n o l d e r f i l a m e n t s , 

o c c a s i o n a l l y e n c r u s t e d w i t h c a l c i u m c a r b o n a t e , 

B) G e i t l e r (1932) gave t h e s i z e r a n g e s as - c e l l s : 9.0 - 25.0 

Jim w i d e , u s u a l l y 10.0 - 16,0 Jim w i d e ; 2,0 - 4.0 jim l o n g . 

C) 25 p o p u l a t i o n s s t u d i e d : 

l i e P i c a r d : W2, W3, W4, W6, W7, W104, WHO, W113, W115, 

W116, W117, W122, 0500 + 0900, 0610 + 1140 

C i n q Cases: CC2, CC3, CCS, CC9, CC12, CC13, CC14, CC15, 

3841 + 0622 

T a k a m a k a : T3 

D) W i d e s p r e a d and o f t e n a b u n d a n t , o c c a s i o n a l l y t h e d o m i n a n t 

a l g a w i t h i n a pool„ F o r m i n g s h e e t s o v e r mud, r o c k and on 

t h e s u r f a c e o f p o o l s , f r o m f i l m s o v e r mud and r o c k , a l g a l 

f e l t s , t h e p l a n k t o n , and i n t h e a ufwuchs o f l a r g e r 

p l a n t g r o w t h s . 

E) R e c o r d e d by P o t t s (1977) f r o m l i e P i c a r d , Grande T e r r e , 

$ l e s M o u s t i q u e ; v e r y a b u n d a n t as s h e e t s o v e r s e d i m e n t ; 

w i d e s p r e a d i n s i d e t h e l a g o o n . 

F) From t i d e p o o l s , H i s p a n i o l a , ^ l e de l a T o r t u e ( T a y l o r , 1 9 3 7 ) ; 

s u r f b e a t e n r o c k s , I s l a de L o b o s , Uruguay ( T a y l o r , 1 9 3 9 ) ; 

i n t h e l a g o o n , O n o t o a A t o l l (Moul, 1957) ; s e d i m e n t 
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c r i J s t . s , T e x a s l a g o o n s ( S o r e n s o n n C o n o v o r , 1*iri9) } on 

c o r a l r o c k , C l i p p e r t o n I s l a n d (Dawson, 1 9 5 9 ) ; c r u s t s 

and s e d i m e n t s s o u t h w e s t G u l f C o a s t s , T e x a s ( C o n o v e r , 1 9 6 2 ) . 



2 4 8 

014205 Lyngbya d i g u e t i Gomont 

A) F i l a m e n t s : 1,8 - 3.0 P-m; many i n t e r t w i n i n g to form an 

expanded s h e e t . C e l l s : 1.0 - 4.0 Jim wide; 2.0 - 4.0 >xm 

l o n g ; b l u e - g r e e n , e n d - c e l l rounded. Sheath: t h i n and 

a l m o s t c o l o u r l e s s , 

B) G e i t l e r (1932) gave the s i z e ranges as - f i l a m e n t s : 

2.5 - 3.0 Hm wide. C e l l s : 2,0 - 3.0 |im wide; 

1.0 - 3.7 lira l o n g ; q u a d r a t i c sometimes s h o r t e r than broad. 

C) 42 p o p u l a t i o n s s t u d i e d : 
A 

l i e P i c a r d : Wl, W2, W3, W4, W5, W6, W7, W9, W103, W107, 

WHO, W i l l , W112, W118, W119, 0600 + 0900, 

0564 + 1017, 0575 + 0976, 0590 + 0920 

l i e Malabar: MW103, ME103, ME109, 3142 + 1185 

Anse C e d r e s : AC3, AC4, ACl12 

C i n q C a s e s : CC5, CC9,CC13, CC18, C C l O l , CC102, 3841 + 0622 

Takamaka: T l , T118, T121, 3345 + 0551, 3343 + 0590 

Grande T e r r e : S C l O l 

D) Very common, w i d e s p r e a d and o f t e n v e r y abundant. Forming 

f i l a m e n t o u s s h e e t s over rock and mud, from f i l m s , a l g a l 

f e l t s , the p l a n k t o n , and the aufwuchs of l a r g e r p l a n t 

growths, 
A 

. E) Recorded by P o t t s (1977) from l i e P i c a r d , Grande T e r r e 

and l i e s Moustique; w i d e s p r e a d and f r e q u e n t among o t h e r 

a l g a l communities. 

F) From s t a g n a n t w a t e r s and on submerged p l a n t s and 

i n s e c t s (Fremy, 1 9 2 9 ) . 
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014206 Lyngbya e p i p h y t i c a Hieronymus 

A) F i l a m e n t s : 1.4 - 2.8 Jim wide; s o l i t a r y or a few 

t o g e t h e r a t t a c h e d a t the middle or along t h e i r whole 

l e n g t h to o t h e r a l g a e and l a r g e r p l a n t s . C e l l s : 

1„4 - 2„0 Jim wide; s h o r t e r than broad to q u a d r a t i c . 

S h e a t h : t h i n and almost c o l o u r l e s s . 

I have extended the d e f i n i t i o n to i n c l u d e c e l l s up to 

2„8 Jim wide. 

B) G e i t l e r (1932) gave the s i z e range as - f i l a m e n t s : 1.5 -

2.0. Jim wide. C e l l s : 1.0 - 1.5 Jim wide; 1.0 - 2.0 Jim long. 

C) 11 p o p u l a t i o n s s t u d i e d : 

l i e P i c a r d : Wl, W4, W5, W104, W107, W115, 0600 + 0900, 

1000 + 0500, 0591 + 0921 

l i e Malabar : MW104 

C i n q C a s e s : 3841 + 0622 

D) Widespread but uncommon, never v e r y abundant. From 

t e r r e s t r i a l and a q u a t i c s i t u a t i o n s , i n f i l m s over mud 

and r o c k , a l g a l f e l t s , l o o s e c o l o n i e s , v a r i o u s l a r g e r 

p l a n t growths and i n the p l a n k t o n a t t a c h e d to Scytonema, 

T o l y p o t h r i x b y s s o i d e a , T o l y p o t h r i x d i s t o r t a and 

Oedogonium spp. 
A 

E) Recorded by P o t t s (1977) from l i e P i c a r d , Grande T e r r e 

and l i e s Moustique; w i d e s p r e a d and a f r e q u e n t e p i p h y t e 

on Scytonema and R h i z o c l o n i u m . 

F) From s t a n d i n g w a t e r s , an e p i p h y t e on v a r i o u s f i l a m e n t o u s 

a l g a e such a s : Oedogonium, Cl a d o p h o r a , T p l y p o t h r i x and 

Lyngbya (Fremy, 1929), He d e s c r i b e d i t s d i s t r i b u t i o n as 

"probably* c o s m o p o l i t a n . 
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014208 Lyngbya k u e t z i n g i i Schmidle 

A) F i l a m e n t s : 2,0 - 2.5 Mm wide; a t t a c h e d a t the b a s e . 

C e l l s : 1.2 - 1,7 iim wide; g e n e r a l l y s h o r t e r than broad, 

o c c a s i o n a l l y q u a d r a t i c . S heath: t h i n and almost 

c o l o u r l e s s . 

B) G e i t l e r (1932) gave the s i z e ranges as - f i l a m e n t s : 

2.0 - 3.5 \im wide; 30 - 70 Mm l o n g . C e l l s : 1,5 - 2,0 Mm 

wide; 0,5 - 0.3 as long as broad. 

C) Two p o p u l a t i o n s s t u d i e d : 

l i e P i c a r d : W2, W5 

D) Recorded o n l y f o r f i e P i c a r d , e p i p h y t i c on o t h e r a l g a e , 

o c c a s i o n a l l y e p i z o i c . 

A 

E) Recorded by P o t t s (1977) o n l y from H e P i c a r d ; 

f r e q u e n t e p i p h y t e on C l a d o p h o r a . 



0142 09 Lyngbya l i m n e t i c a Lemmermann 

A) F i l a m e n t s : 1.9 - 2.0 Jim wide; s o l i t a r y or a few t o g e t h e r 

i n t e r t w i n e d . C e l l s : 1.0 - 1.8 Jim wide; 0.9 - 4.5 Jim 

l o n g ; b l u e - g r e e n , end c e l l round. Sheath: t h i n and 

alm o s t c o l o u r l e s s . 

B) G e i t l e r (1932) gave the s i z e ranges as - f i l a m e n t s : 1.0 -

2.0 Jim wide. C e l l s : 1.0 - 1.5 |im wide; 1.0 - 3.0 Jim long, 

C) 22 p o p u l a t i o n s s t u d i e d : 

l i e P i c a r d : Wl, W4, W6, W7, W9, W107, W115, W127, 

0600 + 0900, 0575 + 0976 
A 

l i e Malabar: ME102, ME107 

Anse C e d r e s : AC2, AC112 

C i n q C a s e s : CC2, CC9, CC12, CC13 

Takaraaka: T122, 3345 + 0551 

Grande T e r r e C e n t r a l : S C 1 0 1 

D) Widespread, l o c a l l y common and o f t e n abundant. From 

f i l m s over mud and r o c k , among the f i l a m e n t s of o t h e r 

a l g a e , among a l g a l f e l t s , the p l a n k t o n , f r e e - f l o a t i n g a t 

the s u r f a c e of p o o l s and i n the aufwuchs of l a r g e r p l a n t 

g rowths. 

E) Recorded by P o t t s (1977) o n l y on one o c c a s i o n , p r e s e n t 

among a community dominated by C a l o t h r l x c o n t a r e n i i , 

L a G i g i , l i e P i c i r d . 

F) D e s i k a c h a r y (1959) l i s t e d many r e c o r d s of o t h e r a u t h o r s 

from r e s e r v o i r s , s o i l c u l t u r e s , l a k e s , ponds and tan k s 

i n Burma, C e y l o n , I n d i a and P a k i s t a n , 
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014210 Lyngbya m a j u s c u l a Harvey esc Gomont 

A) F i l a m e n t s : i n t e r t w i n e d to form an o l i v e - g r e e n t o brown 

expanded s h e e t . C e l l s : 20.8 - 36„5 Mm wide; 4.0 - 7,3 Mm 

l o n g ; b l u e - g r e e n t o o l i v e - g r e e n , end c e l l b r o a d l y rounded, 

c a l y p t r a not noted. S h e a t h : up to 15.0 Mm t h i c k ; almost 

c o l o u r l e s s to l i g h t brown, d i s t i n c t l y l a m e l l a t e i n o l d e r 

f i l a m e n t s , 

B) G e i t l e r (1932) gave the s i z e ranges as - c e l l s : 16.0 -

60 Mm wide; 2.0 - 4.0 Mm l o n g . 

C) T h r e e p o p u l a t i o n s s t u d i e d : 

C i n q C a s e s : CC9, CC13, CC14 

D) Recorded o n l y from the C i n q C a s e s a r e a of Grande T e r r e 

from what seemed to be b r a c k i s h p o o l s , o c c a s i o n a l l y abundant 

From bottom mud, l a t e r r i s i n g to f l o a t a t the s u r f a c e , 

o c c a s i o n a l l y over d r y i n g mud or among o t h e r a l g a e over r o c k . 

E) Recorded by P o t t s (1977) o n l y from lie P i c a r d ; abundant 

among o t h e r a l g a l communities; i n the p l a n k t o n i r i c e n t r a l 

p a r t s of the lagoon. 

F) C o n s i d e r e d as an i n d i c a t o r s p e c i e s f o r the edge of the 

s u b l i t t o r a l zone, R a r o i a A t o l l (Newhouse, 1954); lagoon 

s h o r e s , C u r a s a o (van den Hoek ejb a_l. , 19 72.) , D e s i k a c h a r y 

(1959) noted t h a t i t was r e c o r d e d i n both f r e s h w a t e r and 

marine s i t u a t i o n s i n Burma, C e y l o n and I n d i a . 
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014211 Lyngbya m a r t e n s i a n a Meneghini eic Gomont 

A) F i l a m e n t s : of average w i d t h 9,0 lim wide i n t e r w o v e n to 

form a mat. C e l l s : of average width 8.0 ^lm; average 

l e n g t h 2.6 Jimj g e n e r a l l y s h o r t e r than broad? b l u e - g r e e n , 

b l u e - g r e y to almost v i o l e t , c r o s s - w a l l s o c c a s i o n a l l y 

g r a n u l a r , end c e l l round. S h e a t h : almost c o l o u r l e s s to 

l i g h t - y e l l o w . 

B) G e i t l e r (1932) gave the s i z e r anges as - c e l l s : 6.0 - 10.0 

fim r a r e l y 13.0 Jim) wide? 0o5 - 0.25 as long as broad. 

C) 11 p o p u l a t i o n s s t u d i e d : 

l i e P i c a r d : 0600 + 0900, 0564 + 1017 

l i e Malabar: 3143 + 1185, 3143 + 1186 

C i n q C a s e s : CC2, CC3, CCS, CC13 

Takamaka: T102, T103, 3345 + 0551 

D) Widespread, uncommon but o c c a s i o n a l l y v e r y abundant. 

From t e r r e s t r i a l and a q u a t i c s i t u a t i o n s , f i l m s over mud 

and r o c k , f r e e - f l o a t i n g i n p o o l s , on the branches of t r e e s 

and over sand. T h i s s p e c i e s was found to be the main a l g a 

forming c r u s t s up to 1 cm t h i c k over sand, L a G i g i , 
A 
l i e P i c a r d . 

E) Recorded by P o t t s (1977) fromlLe P i c a r d and Grande T e r r e ; 

f r e q u e n t among a l g a l mat communities, never becoming 

abundant. 
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014212 Lyngbya n o r d g a r d h i i W i l l e 

A) F i l a m e n t s : 1,3 - 2.0 |im wide» s o l i t a r y or a few t o g e t h e r 

a t t a c h e d a t the middle or along t h e i r whole l e n g t h . 

C e l l s : 1,5 - 2,0 nm wide? 1.2 - 2.0 nm long; c r o s s - w a l l s 

c o n s t r i c t e d end c e l l rounded. S h e a t h : t h i n and almost 

colourless„ 

B) G e i t l e r (1932) gave the s i z e ranges as - c e l l s : 

1.5 - 2„0 l̂ m wide, 0,8 - 2.0 l o n g . 

C) T h r e e p o p u l a t i o n s s t u d i e d : 

l i e P i c a r d : Wl, W2, E107 

A 

D) Recorded o n l y from l i e P i c a r d . E p i p h y t i c on Oedogonium 

spp,, o t h e r l a r g e r a l g a l s p e c i e s . F o r t u l a c a sp, and o f t e n 

e p i z o o i c on o s t r a c o d s . 

E) Recorded by P o t t s (1977) o n l y from l i e Picard-, p r e s e n t 

among o t h e r a l g a l communities. 
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014214 Lyngbya p u s i l l a ( R a b e n h o r s t ) H a n s g i r g 

A) F i l a m e n t s : < 1.0 lira wide a t t a c h e d by t h e i r b a s e s , 

c r o s s - w a l l s i n d i s t i n c t . S h e a t h : t h i n and c o l o u r l e s s . 

B) G e i t l e r (1932) gave the s i z e ranges as - f i l a m e n t s : 

about 1.0 |im wide; about 74.0 Hm l o n g . C e l l s : almost 

as long as broad, o c c a s i o n a l l y l o n g e r . 

C) 20 p o p u l a t i o n s s t u d i e d : 

l i e P i c a r d : Wl, W2, W4, W5, W6, W7, W104, W107, W112, 

W115, W127 

l i e Malabar: MW103, ME102, ME107 

C i n q C a s e s : CC9, CC102 

Takamaka:T1 

D) Widespread and o f t e n v e r y abundant, l o c a l l y common on 
A 

l i e P i c a r d . E p i p h y t i c on Plectonema gloeophilum, Plectonema 

tomasinianum, T o l y p o t h r i x d i s t o r t a , C l o s t e r i u m son., Phacotus 

l e n t i c u l a r i s , C o e l a s t r u m cambricum, C o e l a s t r u m microporum, 

Nautococcus c a u d a t u s , G o n g r o s i r a spp., P i t h o p h c r a oedogonia 

and e p i z o o i c on o s t r a c o d s . 

E) Recorded by P o t t s (1977) from l i e P i c a r d and Grande T e r r e ; 

f r e q u e n t among o t h e r a l g a l communities. 
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014215 Lyngbya r i g i d u l a ( K u t z . ) H a n s g i r g 

A) F i l a m e n t s : 1^4 - 22 M-m wide, a t t a c h e d by t h e i r b a s e s . 

C e l l s : 1,3 - 2.0 pim wide? 0.6 - 3.5 M-m l o n g ; b l u e - g r e e n , 

end c e l l rounded. S h e a t h : t h i n and almost c o l o u r l e s s . 

B) G e i t l e r (1932) gave the s i z e ranges as - f i l a m e n t s : 

1,5 - 2.0 )J.m wide; ( r a r e l y up to 2.5 M-m w i d e ) . C e l l s : 

0,5 - 1.5 t i m e s l o n g e r than broad. 

C) 12 p o p u l a t i o n s s t u d i e d : 

l i e P i c a r d : Wl, W2, W4, W5, W6, W7, W104, W112 

l i e Malabar: MW103, ME102 

Anse C e d r e s : ACl 

C i n q C a s e s : CC102 

Grande T e r r e C e n t r a l : S C l O l 

D) Widespread and o f t e n v e r y abundant. E p i p h y t i c on 

Plectonema g l o e o p h i l u m , Plectonema tomasinianum, 

Oedogonium spp., and Ch a r a z e y l a n i c a , a l s o a t t a c h e d 

t o dead p l a n t and a n i m a l m a t e r i a l . 
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014220 Lyngbya o c r e a t a Gardner 

A) F i l a m e n t s : of average w i d t h 8,0 |imy s o l i t a r y or a 

few t o g e t h e r . C e l l s : 6,3 - 7.4 îm wide; 1.5 - 2,0 |J.m 

long? b l u e - g r e e n to y e l l o w - g r e e n , end c e l l rounded w i t h 

a t h i c k e n e d membrane. She a t h : y e l l o w to brown, 

d i s t i n c t l y l a m e l l a t e , e x t e n d i n g beyond the trichome i n 

the shape of a trumpet. 

B) G e i t l e r (1932) gave the s i z e ranges as - f i l a m e n t s : 

7.0 ^ 8.5 Jim wide. C e l l s : 5.6 - 7.2 ^m; 1.0 - 1.4 \im 

l o n g , 

C) One p o p u l a t i o n r e c o r d e d : 

l i e P i c a r d ; 0600 + 0900 

D) Recorded o n l y once from among a mat of Scytonema over 
A 

s a n d j L a G i g i , l i e P i c a r d , 
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01422'. Lyngbya r i v u l a r i a r u n i Gomont 

A) F i l a m e n t s : 0.5 - 1„0 )im wide; d e n s e l y i n t e r t w i n e d 

w i t h i n the m u c i l a g e of o t h e r a l g a e . C e l l s 0„5 - 0.9 |im 

wide; q u a d r a t i c to l o n g e r than broad; e n d - c e l l rounded. 

B) G e i t l e r (1932) gave the s i z e ranges as - f i l a m e n t s : 

0,75 - 0,8 lira wide. C e l l s : 2.3 - 3,2 m̂ long. 

C) Four p o p u l a t i o n s s t u d i e d : 

l i e P i c a r d : W9, 0600 + 0900, 0564 + 1017 

Takamaka: T102 

D) Recorded from w i t h i n the mucilage of M i c r o c o l e u s 

c h t h o n o p l a s t e s i n t e r r e s t r i a l and a q u a t i c s i t u a t i o n s . 

F) From the s h e a t h s of R i v u l a r i a c e a e ^ N o s t o c a c e a e (Fremy, 1929), 
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014224 Lyngbya palmarum ( M a r t e n s ) B r u h l e_t Biswas 

A) I'' I 1 rimen t:s : 6.3 - 10.4 )im wi de , (ion f;e 1 y i n t e r t w i n e d t o 

fform a mat. C e l l s : 5.3 - 9.4 )im w i d e ; 4.1 - 13.6 )im 

l o n g ; c o n t e n t s g r a n u l a r , e n d - c e l l b r o a d l y r o u n d e d . 

S h e a t h : a l m o s t c o l o u r l e s s t o l i g h t y e l l o w . 

B) D e s i k a c h a r y (1959) gave t h e s i z e r a n g e s as - f i l a m e n t s : 

6.0 - 10.0 fim w i d e . C e l l s : 5.0 - 9.4 |Lim w i d e ; 4.5 -

8 . 0 }im l o n g . 

C) Seven p o p u l a t i o n s s t u d i e d : 

A 

l i e P i c a r d : W6, W7, 0609 + 0900 

C i n q Cases: CC2, CC5 

Takamaka: 3345 + 0551 

D) W i d e s p r e a d , uncommon, o c c a s i o n a l l y v e r y a b u n d a n t . From 

t e r r e s t r i a l and a q u a t i c s i t u a t i o n s f o r m i n g s h e e t s o v e r 

s a n d , r o c k and t h e b r a n c h e s o f t r e e s , 

F) On p a l m t r e e s , C a l c u t t a ( D e s i k a c h a r y , 1 9 5 9 ) . 



Ibl) 

01463 1 Merismop'edia warmingiana Lagerheira ^ 1 p.m 

A) C e l l s : a v erage w i d t h 0.9 m̂; p a l e b l u e - g r e e n , seldom 

many w i t h i n the c o l o n y . 

P o t t s (1977) a t t r i b u t e d the b i n o m i a l Mersimopedia minima 

G„ Beck to t h i s ' s p e c i e s ' number s i z e range. I n f a c t 

Merismopedia warmingiana i s the e a r l i e r b i n o m i a l , 

B) G e i t l e r (1932) gave the s i z e range as - c e l l s : 

0^75 - 1,0 M-m wide; 4 - 1 6 c e l l s w i t h i n the colony, 

C) One p o p u l a t i o n s t u d i e d : 

Anse C e d r e s : AC3 

D) Recorded on o n l y one o c c a s i o n , from the p l a n k t o n , 

E) Recorded by P o t t s (1977) from o n l y one l o c a t i o n , 

among o t h e r a l g a l communities. 
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014632 Merismopedia t e n u i s s i m a Lemmermann ^ 1 ^ 2 jim 

A) C e l l s : 1.3 - 1.5 m̂ b l u e - g r e e n , a few t o g e t h e r i n 

almost c o l o u r l e s s mucilage 

B) G e i t l e r (1932) gave the s i z e range as - c e l l s : 1.3 -

2.0 jim wide . 

C) 6 ponu ] .1 t i o n s s t u d i e d : 

Anse c:c(lres: AC3 

C i n q C a s e s : CC3, CCS, CC14 

Takamaka: T2, T108 

D) Recorded from f i l m s and f i l a m e n t o u s f l o e s on rock and 

o t h e r s u b s t r a t e s i n p o o l s . Seemingly r e s t r i c t e d to 

Grande T e r r e . 

E) Recorded by P o t t s (1977) from o n l y one l o c a t i o n , the 
A 

i n l a n d t i d a l p o o l , B a s s i n Lebine l i e P i c a r d , p r e s e n t 

amongst o t h e r a l g a l communities. 
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a 

01463 3 Merismopedia p u n c t a t a Meyen > 2 ^ 4 )im 

A) C e l l s : 2.0 - 4,0 |J.m wide, average width 3.5 M̂m; 

2.0 - 2.8 \im l o n g , average l e n g t h 3.1 \im, l i g h t 

b l u e - g r e e n . 

B) G e i t l e r (1932) gave the s i z e range as - c e l l s : 

2.5 - 3.5 \xm wide, l i g h t b l u e - g r e e n . 

C) 20 p o p u l a t i o n s s t u d i e d : 

l i e P i c a r d : W3 

Anse C e d r e s : AC2, AC3, AC104 

C i n q C a s e s : CC2, CCS, CC9, CC12, CC13, C C l 4 , CClB, 

CC102, CC105 

Takamaka: T l , T2, T103, T121, T124, T125 

D) Recorded o n l y from pool s i t u a t i o n s , w i d e s p r e a d , never 

abundant. From f i l m s , f i l a m e n t o u s f l o e s on rock and 

o t h e r s u b s t r a t a , aufwuchs of l a r g e r p l a n t m a t e r i a l and 

the p l a n k t o n . 

E) Recorded by P o t t s (1977) from o n l y one l o c a t i o n on 
A 
l i e P i c a r d , f r e q u e n t among o t h e r a l g a l communities. 
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0146 i4 Merismopedia g l a u c a (Ehrenb.) N a g e l i > 4 ^ 6 |im 

A) C e l l s : 4,3 - 5,0 fim wide; 3,0 - 3,5 |im long, l i g h t 

b l u e - g r e e n , 

B) G e i t l e r (1932) gave the s i z e range as - c e l l s : 

3.0 - 6,0 Hm wide, 

C) Three p o p u l a t i o n s s t u d i e d : 

T i e P i c a r d : W120 

C i n q C a s e s : CC9 

Takamaka: T3 

D) Rare and seemingly r e s t r i c t e d to what may be termed 

the more ' b r a c k i s h ' p o o l s . From f i l m s on rock and 

o t h e r s u b s t r a t a and the aufwuchs of l a r g e r p l a n t growths, 

E) Recorded by P o t t s (1977) from o n l y one l o c a t i o n , 

p r e s e n t among o t h e r a l g a l communities, B a s s i n L e b i n e , 
A 
l i e P i c a r d , 
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014707 M i c r o c h a e t e t e n e r a T h u r e t 

A) Colony: a r e d brown expanded m u c i l a g i n o u s s h e e t , f r e e -

f l o a t i n g or over s u b s t r a t a . F i l a m e n t s : average width 

7.0 )im. C e l l s : average w i d t h 6,0 nmy up to t w i c e as 

long as broad a t the b a s e s ? s h o r t e r than broad to 

q u a d r a t i c a t the a p i c e s , H e t e r o c y s t s : average width 

5.5 lira} 6,0 - 8,0 lira l o n g . S p o r e s : 7.0 - 8.0 lim wide? 

10.0 - 15,0 lira l o n g ; b a s a l or i n t e r c a l a r y , i n s e r i e s , 

e p i s p o r e brown, smooth and s h i n y . Sheath: t i g h t - f i t t i n g , 

t h i n and al m o s t c o l o u r l e s s . 

B) D e s i k a c h a r y (1959) gave the s i z e ranges as - f i l a m e n t s : 

6 . 0 - 8 . 5 urn wide. C e l l s : 5,0 Mm wide; a t the a p i c e s 

q u a d r a t i c , H e t e r o c y s t s : 6,0 iim wide; 6.0 - 8,5 iim long;, 

s p h e r i c a l or c y l i n d r i c a l . S p o r e s : 6,0 - 7.5 lim wide; 

13,0 - 17.0 |im l o n g ; c y l i n d r i c a l . 

C) F o u r p o p u l a t i o n s s t u d i e d : 

l i e P i c a r d : 0598 + 0910, 0598 + 0911 

C i n q C a s e s : CC13, CC14 

D) Widespread butuncommon, where r e c o r d e d v e r y abundant. 

Forming f r e e - f l o a t i n g or a t t a c h e d m u c i l a g i n o u s s h e e t s 

i n the two p o o l s a t C i n q C a s e s , i n c o n c r e t e r e s e r v o i r s 

and the g u t t e r s o f s o l a r s t i l l s , ^ l e P i c a r d . 

F) From s t a n d i n g w a t e r s , o c c a s i o n a l l y from marshy ground, 

among the f i l a m e n t s of o t h e r a l g a e , o c c a s i o n a l l y on 

damp r o c k . (Fremy, 19 2 9 ) , 
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014801 M i c r o c o l e u s c h t h o n o p l a s t e s T h u r e t 

A) Colony: a dark b l u e - g r e e n expanded s h e e t of i n t e r t w i n e d 

f i l a m e n t s , when d r y w h i t e a t the edges, w i t h a ragged 

a ppearance when o v e r l y i n g s u b s t r a t e . F i l a m e n t s : w i t h 

c l o s e d p o i n t e d ends, or open w i t h t r i c h o m e s p r o t r u d i n g , 

composed of a s h e a t h which i s g e n e r a l l y d i f f l u e n t , 

s u r r o u n d i n g almost c o l o u r l e s s mucilage i n which many 

tr i c h o r a e s aire d e n s e l y packed. C e l l s : 2,5 - 5.6 jxm wide, 

average w i d t h 4.0; 6.1 - 10,3 Jim long, average l e n g t h 

8,2 )J,m; dark b l u e - g r e e n , c o n s t r i c t e d a t the c r o s s - w a l l s , 

e n d - c e l l s h a r p l y p o i n t e d , c o n i c a l . 

B) G e i t l e r (1932) gave the s i z e ranges as - c e l l s : 

2.5 - 6.0 \im wide; 3.6 - 10,0 Jim long ; c o n s t r i c t e d a t 

the c r o s s - w a l l s , end c e l l p o i n t e d , c o n i c a l . 

C) E i g h t p o p u l a t i o n s s t u d i e d : 

l i e P i c a r d : Wl, W9, 0600 + 0900, 0610 + 1140, 0619 + 0991 

l i e Malabar: 3143 + 1185, 3143 + 1186 

D) Recorded o n l y f o r l i e P i c a r d and I'le Malabar, g e n e r a l l y 

very abundant. Forming dark b l u e - g r e e n s h e e t s over sand 

and damp r o c k . 

E) Recorded by Whitton ( 1 9 6 9 ) . Recorded by P o t t s ( 1 9 7 7 ) ; 

v e r y abundant i n many a r e a s of the lagoon, t y p i c a l l y 

forming b r i g h t green f i l m s over sediment and forming 

s t r a t i f o r m s t r o m a t o l i t e s w i t h S c h i z o t h r i x c a l c i c o l a a t 
A 2 l i e s Moustique, c o v e r i n g a r e a s of s e v e r a l km , 

F) D e s i k a c h a r y (1959) l i s t e d many r e c o r d s of o t h e r a u t h o r s 

from s e a c o a s t s , b r i c k w a l l s , s o i l s , s a l t water a r e a s , s a l t 

l a k e s , and w i t h o t h e r a l g a e i n f r e s h w a t e r s from Burma, 

C e y l o n , I n d i a and P a k i s t a n . 



014902 M i c r o c y s t i s f l o s - a q u a e ( W i t t r . ) K i r c h n e r 

A) Colony: s u b s p h e r i c a l to s p h e r i c a l b r i g h t - g r e e n . 

C e l l s : 3.0 - 7.0 |j.m i n d i a m e t e r ; b l u e - g r e e n , o f t e n 

h e a v i l y g a s - v a c u o l a t e , e v e n l y d i s t r i b u t e d w i t h i n 

almost c o l o u r l e s s homogeneous m u c i l a g e . 

B) G e i t l e r (1932) gave the s i z e range as - c e l l s : 3.0 -

7.0 iim i n d i a m e t e r . 

C) 13 p o p u l a t i o n s s t u d i e d : 

Anse C e d r e s : AC3, AC104 

Ci n q C a s e s : CCl , CC2, CC3, CC5, CC8, CC9, CC12, CC17, CC104 

Takamaka: T103, 3300 + 0300 

D) Recorded o n l y f o r the e a s t e r n r e g i o n of Grande T e r r e . 

From f i l m s over r o c k , dead wood, the p l a n k t o n and i n 

the aufwuchs of l a r g e r p l a n t growths. Often r e c o r d e d 

as the major element of the p l a n k t o n ^ o c c a s i o n a l l y 

forming dense blooms which caused some pools to appear, 

b r i g h t g r e e n . 

E) Recorded by Whitton ( 1 9 6 9 ) , 
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0 

M y x o s a r c i n a sp. 
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015051 M y x o s a r c i n a sp, , ^ 4 )j,m 

A) Colony: g l o b u l a r , t h r e e - d i m e n s i o n a l , pseudoparenchymatous. 

C e l l s : 3.5 - 4.0 |im wide, a n g u l a r , wedge-shaped, c u b i c 

to rounded. S h e a t h : i n younger c e l l s t h i n , and almost 

c o l o u r l e s s , l a t e r t h i c k e r and y e l l o w to brown. 

P o p u l a t i o n s of M y x o s a r c i n a were seen w i t h c e l l s r a n g i n g 

from 3.2 - 12.0 )j,m, s u g g e s t i n g the p r e s e n c e of only one 

s p e c i e s . The m a t e r i a l resembled Myxosarcina c h r o o c o c c o i d e s 

G e i t l e r . G e i t l e r (1932) gave the s i z e range as - o l d e r 

c e l l s : 9.0 - 10.o |J.m i n c l u d i n g s h e a t h . He does not g i v e 

a s i z e range f o r younger c e l l s but s t a t e s t h a t they were 

p r o p o r t i o n a t e l y s m a l l e r . 

C) Seven p o p u l a t i o n s s t u d i e d : 

l i e P i c a r d : Wl , W104, WlO.7, 0580 + 0966, 0599 + 0901, 

0609 + 0900 

l i e Malabar: MWl 

Granc2e T e r r e C e n t r a l : SClOl 

D) Widespread but r a r e . From f i l m s , f i l a m e n t o u s s h e e t s and 

o c c a s i o n a l l y i n the aufwuchs of l a r g e r p l a n t growths. 
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015052 M y x o s a r c i n a sp. , > 4 ^ 6 ;im 

A) Colony: g l o b u l a r , t h r e e - d i m e n s i o n a l , pseudoparenchymatous. 

C e l l s : 4,1 - 6.0 [im wide, a n g u l a r wedge-shaped, c u b i c to 

rounded. S h e a t h : i n younger c e l l s t h i n , and almost colour

l e s s , l a t e r t h i c k e r and y e l l o w to brown. 

See a l s o 015051 Myxosarcina sp. , ^ 4 )im 

C) Seven p o p u l a t i o n s s t u d i e d : 

l i e P i c a r d : Wl, W104, W107, 0599 + 0901, 0600 + 0900 

l i e Malabar: MWl 

Grande T e r r e C e n t r a l : S C l O l 

D) Widespread, r a r e . From f i l m s , f i l a m e n t o u s s h e e t s and 

f e l t s . 
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01505 3 M y x o s a r c i n a sp. , ^ 6 ^ 8 fim 

A) Colony: g l o b u l a r , t h r e e - d i m e n s i o n a l , speudoparenchymatous, 

C e l l s : 6.1 - 8.0 fim wide, a n g u l a r , wedge-shaped, c u b i c to 

rounded. ^ h e a t h : i n younger c e l l s t h i n and almost colour

l e s s , l a t e r t h i c k e r and y e l l o w to brown. 

See a l s o 015051 Myxosarcina sp., ^ 4 )im. 

C) Four p o p u l a t i o n s s t u d i e d : 

" l i e P i c a r d : Wl , 0500 + 0900, 0600 + 0900 

Takamaka: T2 

D) From among the f i l a m e n t s of o t h e r algae and a l g a l f e l t s . 
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015054 M y x o s a r c i n a sp . , > 8 )J.m 

A) Colony: g l o b u l a r , t h r e e - d i m e n s i o n a l , pseudoparenchymatous 

C e l l s : 8.1 - 12.0 )im wide, a n g u l a r , wedge-shaped, c u b i c 

to rounded. S h e a t h : i n younger c e l l s t h i n and almost 

c o l o u r l e s s , l a t e r t h i c k e r and y e l l o w to brown. 

See a l s o 015051 M y x o s a r c i n a sp., <^ 4 |im. 

C) Four p o p u l a t i o n s s t u d i e d : 

l i e P i c a r d : Wl, 0500 + 0900, 0600 + 0900 

Takamaka: T2 
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1̂  1 ni iM J 

Nostoc carneum 
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015201 Noatoc carneum Agardh 

A) Colony up to 2 cm» s p h e r i c a l , l a t e r l o b e d , red-brown 

to a l m o s t b l a c k . F i l a m e n t s : 3.2 - 4.8 wide* f l e s h 

c o l o u r e d to r e d brown. C e l l s : 3<,1 - 4.8 (im w i d e j 

3,3 - 7.8 nm l o n g j b a r r e l - s h a p e d to c y l i n d r i c a l . 

H e t e r o c y s t s : 6.3 - 8.5 Hm wide? 8.5 - 10.0 pim l o n g . 

S h e a t h : almost c o l o u r l e s s , d i f f l u e n t , i n d i s t i n c t . 

S p o r e s : 5.5 - 7.0 Jim vide} 7.5 - 10.5 |im long', 

e l l i p s o i d a l , e p i s p o r e smooth, formed i n c h a i n s . 

B) G e i t l e r (1932).gave the s i z e r a n g e s as - c e l l s : 

3.0 - 4.0 fim wide^ almost twice as long as broad. 

H e t e r o c y s t s : 6.0 |J.m wide. S p o r e s : 6,0 wide» 8.0 - 10.0 

(im l o n g . 

C) Ten p o p u l a t i o n s s t u d i e d : 

l i e P i c a r d : Wl, W2, W6, W i l l , W115 

l i e Malabar: ME102, ME103 

C i n q C a s e s : CC13, CC18, CC102 

D) Widespread but uncommon, never v e r y abundant. From 

f i l m s on rock and wood, among the f i l a m e n t s of o t h e r 

a l g a e , the p l a n k t o n and the aufwuchs of l a r g e r p l a n t 

g rowths. 

F) F r e e - f l o a t i n g and on submerged r o c k s i n s t a g n a n t p o o l s , 

A f r i c a (Fremy, 1 9 2 9 ) . 
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015202 Nostoe commune Vaucher 

2 

A) C o l o n y : up to many cm i n a r e a j f i r m , l e a t h e r y , i n i t i a l l y 

g l o b u l a r , l a t e r i r r e g u l a r , f l a t t e n e d s h e e t s , o l i v e - g r e e n , 

y e l l o w to brown, b l a c k when dry. F i l a m e n t s : d e n s e l y 

a r r a n g e d , l e s s dense i n o l d e r c o l o n i e s . C e l l s : 

3.7 - 6.7 |im wide, average width 5.1 \xm} 2.7 - 9.8 \im long, 

a verage l e n g t h 5.6 )imj s p h e r i c a l to b a r r e l - s h a p e d , b l u e -

g r e e n , y e l l o w - g r e e n or o l i v e - g r e e n . H e t e r o c y s t s : 

4.4 - 7.3 Jim wide» 4.8 - 7.3 lim long; o v a l to s p h e r i c a l . 

S p o r e s : not noted, 

Nostoc commune Vaucher v a r , f 1 age 11 i f or me (Berk, et^ C u r t i s ) 

B o r n e t et^ F l a h a u l t o c c u r r e d i n Cocos n u c i f era g r o v e s . 

B) G e i t l e r (1932) gave the s i z e ranges as - c e l l s : 

4.5 - 6.0 \iTa wlde» mo s t l y s h o r t e r than broad. H e t e r o c y s t s : 

7.0 )im i n d i a m e t e r ; s p h e r i c a l . S h e a t h : o n l y d i s t i n c t a t 

the periphery of the c o l o n y ? t h i c k , y e l l o w to brown. 

C) 21 p o p u l a t i o n s s t u d i e d : 

l i e P i c a r d : Wl, W3, W4, W117, 0600 + 0900, 0609 + 0900, 

0564 + 1017, 0562 + 1035, 1000 + 0500 

l i e Malabar: 1394 + 1233, 3142 + 1185 

Takamaka: T l , T2, 3300 + 0300, 3343 +0590, 3367 + 0631, 

3420 + 0640, 3400 + 0600 

l i e E s p r i t : 1000 + 0600 

D) Widespread and o f t e n v e r y abundant^ From p l a t i n , where 

i t o f t e n formed t h i c k , dense c o l o n i e s i n d e p r e s s i o n s , 

champignon and sand, where i t never formed l a r g e c o l o n i e s . 

Not r e c o r d e d f o r the C i n q C a s e s r e g i o n of Grande T e r r e , 
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015203 Nostoc commune Vaucher v a r . f l a g e l l i f o r m e (Berk, e t C u r t i s ) 

B o r n e t et^ F l a h a u l t 

A) Colony: 2 - 3 mm wide; 20 cm l o n g , o l i v e - g r e e n to brown,, 

b l a c k when d r y . C e l l s : 4.0 - 6.5 îm wide; 3.0 - 9.5 iim 

l o n g ; b a r r e l - s h a p e d . H e t e r o c y s t s : 4.5 - 7.5 pim long; 

o v a l to s p h e r i c a l . S h e a t h : i n d i s t i n c t . S p o r e s : not 

noted. 

B) G e i t l e r (1932) gave the s i z e ranges as - c e l l s : 4.5 -

6.0 |im wide; m o s t l y s h o r t e r than broad. H e t e r o c y s t s : 

7.0 nm i n d i a m e t e r ; s p h e r i c a l . Sheath: only d i s t i n c t 

a t p e r i p h e r y of the c o l o n y : t h i c k , y e l l o w to brown. 

C) One p o p u l a t i o n s t u d i e d : 

l i e P i c a r d : 0609 + 0900 

A 

D) Recorded only f o r l i e P i c a r d . Forming f i l a m e n t o u s 

c o l o n i e s over sand i n Cocos n u c i f e r a g r o v e s . T h i s 

s p e c i e s i s p r o b a b l y more wi d e s p r e a d than the r e c o r d s 

s u g g e s t as o n l y one Cocos n u c i f e r a grove was s t u d i e d 

i n d e t a i l . 
E) Recorded by Whitton ( 1 9 6 9 ) . 
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A 

E) Recorded by Whitton (1969) from H e P i c a r d and 

Takamaka regions„ 

F) From s o i l s , meadows, p a t h s , d e p r e s s i o n s i n r o c k , the 

edges of s a l t p o o l s ? c o s m o p o l i t a n ( G e i t l e r , 1932)? 

D e s i k a c h a r y (1959) l i s t e d many r e c o r d s from moist s o i l s , 

r o c k s and s t a g n a n t w a t e r s ? i n Burma, I n d i a and P a k i s t a n , 



27( 79 
0 1 5 2 0 7 N o s t o c m i c r o s c o p i c u r n Carm. s e c . H a r v e y 

A) C o l o n y : o n l y v i s i b l e w i t h m i c r o s c o p e , s p h e r i c a l , 

b l u e - g r e e n t o o l i v e - g r e e n . C e l l s : a v e r a g e w i d t h 

6.0 p.m; a v e r a g e l e n g t h 7.0 p.m; b a r r e l - s h a p e d t o 

a l m o s t s p h e r i c a l , b l u e - g r e e n t o o l i v e - g r e e n . 

H e t e r o c y s t s : 6.5 jim i n d i a m e t e r , s p h e r i c a l . S p o r e s 

n o t n o t e d . 

B) G e i t l e r ( 1 9 3 2 ) g a v e t h e s i z e r a n g e s a s - c e l l s : 

5.0 - 8.0 \xm w i d e , b a r r e l - s h a p e d , b r i g h t b l u e - g r e e n 

t o o l i v e - g r e e n . H e t e r o c y s t s : 7.0 p.m w i d e , a l m o s t 

s p h e r i c a l . S p o r e s : 6.0 - 7.0 jim w i d e , 9.0 - 15.0 )im 

l o n g . 

C) S i x p o p u l a t i o n s s t u d i e d : 

l i e P i c a r d : Wl, 0590 + 0 9 2 0 , 0600 + 0900 

C i n q C a s e s : CC13 

T a k a m a k a : T l , 3420 + 0640 

D) W i d e s p r e a d , r a r e . From f i l m s , among t h e f i l a m e n t s o f 

o t h e r a l g a e , f e l t s and i n t h e a u f w u c h s o f l a r g e r p l a n t 

g r o w t h s . 
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015211 Nostoc p u n c t l f o r m e ( K u t z . ) H a r i o t 

A) C o l o n y : o n l y v i s i b l e w i t h a m i c r o s c o p e , rounded to 

e l o n g a t e . F i l a m e n t s : d e n s e l y a r r a n g e d w i t h i n c o l o u r l e s s 

to yellow-brown m u c i l a g e such t h a t i n d i v i d u a l f i l a m e n t s 

cannot be d i s t i n g u i s h e d . C e l l s : 3,5 - 4.2 Jim w i d e j 

3.0 - 6.0 lira long? b a r r e l - s h a p e d , b l u e - g r e e n to almost 

brown, H e t e r o c y s t s : 4.6 |im wide? s p h e r i c a l to hemi

s p h e r i c a l . S h e a t h : t i g h t - f i t t i n g and i n d i s t i n c t . 

S p o r e s : not n o t e d . 

B) G e i t l e r (1932) gave the s i z e ranges as - c e l l s : 3.0 -

4.0 fiiri wide) s p h e r i c a l to e l l i p s o i d . H e t e r o c y s t s : 

4,0 - 6.5 \im wide} s p h e r i c a l . S p o r e s : 5.0 - 6,0 pim 

widey 5.0 - 8.0 ^lm l o n g j s p h e r i c a l t o e l o n g a t e , membrane 

alm o s t c o l o u r l e s s and smooth. 

C) 15 p o p u l a t i o n s s t u d i e d : 

l i e P i c a r d : Wl, W2, W4, W5, W6 

l i e Malabar: MWlOl 

Anse C e d r e s : AC2, AC103 

C i n q C a s e s : CC8, CC9, CC12, CC13, CC112 

Takamaka: 3345 + 0551 

D) Widespread, though never abundant. From f i l m s , among 

f i l a m e n t s of o t h e r a l g a e , f e l t s , o c c a s i o n a l l y as a 

component o f the p l a n k t o n and the aufwuchs of l a r g e r 

p l a n t s . 



28 
015213 Nostoc sphaericum Vaucher 

A) C o l o n y : up t o 2 cm i n d i a m e t e r ? s p h e r i c a l , o l i v e - g r e e n 

to y e l l o w - g r e e n , w i t h a f i r m o u t e r s k i n . F i l a m e n t s : 

d e n s e l y a r r a n g e d around the p e r i p h e r y o f the c o l o n y . 

C e l l s : 4,0 - 6,0 |im wide? s h o r t e r than broad to q u a d r a t i c ^ 

b a r r e l - s h a p e d t o a l m o s t s p h e r i c a l , H e t e r o c y s t s : 6,0 m̂ 

l o n g i n d i a m e t e r ? s p h e r i c a l . S p o r e s : 5,0 - 7,0 iim wide? 

6,0 - 8,0 jxm long? s p h e r i c a l t o e l l i p t i c a l , w i t h a smooth 

a l m o s t c o l o u r l e s s membrane, formed i n c h a i n s . Sheath 

not v i s i b l e , 

B) G e i t l e r (1932) gave the s i z e ranges as - c e l l s : 4,0 - 5.0 

\im wide„ H e t e r o c y s t s : 6,0 |im i n d i a m e t e r ? s p h e r i c a l . 

S p o r e s : 5.0 |im wide? 7,0 fim long? o v a l w i t h a smooth 

brown s h e a t h , 

C) 3 p o p u l a t i o n s s t u d i e d : 

C i n q C a s e s : C C l l 

D) Recorded o n l y from the B a s s i n Flamant a r e a of Grande 

T e r r e . From the bottom o f s h a l l o w p o o l s , o l d e r c o l o n i e s 

f r e e - f l o a t i n g . 
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015218 Nostoc p i s c i n a l e K u t z i n g 

A) C o l o n i e s : up t o 2 cmy l i g h t green, m u c i l a g i n o u s or 

d i f f l u e n t . F i l a m e n t s : 4.0 )J.m wide. C e l l s : average 

w i d t h 3.8 Jimj q u a d r a t i c to l o n g e r than broad» b a r r e l -

s haped, l i g h t b l u e - g r e e n i n c o l o u r . H e t e r o c y s t s : average 

w i d t h 4.5 M-mj s p h e r i c a l t o e l l i s p o i d . Sheath: almost 

c o l o u r l e s s , l o o s e - ^ f i t t i n g , o n l y d i s t i n c t a t p e r i p h e r y . 

S p o r e s : 5.5 - 7.5 \xm w i d e j o v a l w i t h smooth almost 

c o l o u r l e s s membrane, formed i n c h a i n s . 

B) G e i t l e r (1932) gave the s i z e ranges as - c e l l s : 

3.7 - 4.0 ^xm wide. H e t e r o c y s t s : 4^5 - 6.0 jxm wide? 

s p h e r i c a l t o e l l i p s o i d . S p o r e s : 6.0 - 8.0 \xm wide. 

C) T h r e e p o p u l a t i o n s s t u d i e d : 

l i e P i c a r d : W6 

l i e Malabar: MW102, MW104 

D) Recorded o n l y from the n o r t h w e s t e r n a r e a s of the a t o l l . 

F r e e - f l o a t i n g or a t t a c h e d c o l o n i e s i n p o o l s . 

F) I n s t a n d i n g w a t e r , i n i t i a l l y a t t a c h e d , l a t e r f r e e - f l o a t i n g y 

v e r y c o s m o p o l i t a n ( G e i t l e r , 1932) „ 



283 
015504 O s c i l l a t o r i a amphibia Agardh 

A) T r i c h o m e s : 2,0 - 2.8 |im wide? s i n g l e or a few t o g e t h e r , 

n e v e r seen to form a c o l o n y . C e l l s : 2,5 - 5„3 Jim long? 

not c o n s t r i c t e d a t the c r o s s - w a l l s , e n d - c e l l rounded, not 

c a p i t a t e and w i t h o u t c a l y p t r a , 

B) G e i t l e r (1932) gave the s i z e ranges as - t r i c h o m e : 

2,0 - 3,5 fim wide. C e l l s : 4,0 - 8.5 fim long? not 

c o n s t r i c t e d a t the c r o s s - w a l l s , l i g h t b l u e - g r e e n , end-

c e l l rounded, not c a p i t a t e , w i t h o u t c a l y p t r a , 

C) F i v e p o p u l a t i o n s s t u d i e d : 
A 

H e Malabar: MWlOl 

Anse C e d r e s : AC103 

C i n q C a s e s : CC2, CC9 

Takamaka: T3 

D) Widespread, n e v e r abundant. From f i l m s , f i l a m e n t o u s 

f l o e s , the p l a n k t o n and the aufwuchs of l a r g e r p l a n t 

growths. 

F) I n s t a n d i n g w a t e r s , from damp s o i l i n greenhouses, 

t h e r m a l s p r i n g s and b r a c k i s h w a t e r s ? cosmopolitan 

( G e i t l e r , 1932)? p l a n k t o n i c i n f r e s h w a t e r t a n k s , l a k e s 

and ponds? i n p l a n k t o n of r i v e r s and s a l t l a k e s ? on 

m o i s t s o i l and submerged o b j e c t s ( D e s i k a c h a r y , 1959). 
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015505 O H c i l l a t o r l a a ngusta Koppa 

A) T r i c h o m e s : 0,9 - 1.5 |im wide» s i n g l e or a few t o g e t h e r , 

p a l e b l u e - g r e e n . C e l l s : 2,8 - 7,5 fim long? not 

c o n s t r i c t e d a t the c r o s s - w a l l s j e n d - c e l l round, not 

c a p i t a t e , w i t h o u t c a l y p t r a . 

B) G e i t l e r (1932) gave the s i z e ranges as - trichomeis: 

0.8 - 1.2 |im wide. C e l l s : 5,0 - 7,0 fim l o n g j not 

c o n s t r i c t e d a t the c r o s s - w a l l s , 

C) 12 p o p u l a t i o n s s t u d i e d : 

l i e P i c a r d : W2, W5, W6, W7, W9, W102, W i l l 

Anse C e d r e s : AC3 

C i n q C a s e s : CCS, CC14, CC105 

D) Widespread but n e v e r abundant. From f i l m s , f i l a m e n t o u s 

f l o e s on r o c k and o t h e r s u b s t r a t a , o c c a s i o n a l l y the 

p l a n k t o n and the aufwuchs of l a r g e r p l a n t growths. 
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015506 O s c i l l a t o r i a a n i m a l i s A g a r d h 

A) T r i c h o m e s : 3,0 - 5.0 ixm w i d e , a v e r a g e w i d t h , 3.8 \im} 

t a p e r e d t o w a r d s t h e apex, many i n t e r t w i n e d t o f o r m an 

expanded b l u e - g r e e n t o o l i v e - g r e e n s h e e t . C e l l s : 

1.5 - 3„1 lira l o n g , a v e r a g e l e n g t h 2.3 \im} n o t co n 

s t r i c t e d a t t h e c r o s s - w a l l s , end c e l l c o n i c a l , n o t c a p i t a t e , 

w i t h o u t c a l y p t r a , 

B) G e i t l e r (1932) gave t h e s i z e r a n g e s as - t r i c h o m e s : 

3,0 - 4,0 |im w i d e . C e l l s : 1.6 - 5.0 Jim l o n g , m o s t l y 

s h o r t e r t h a n b r o a d , up t o h a l f as l o n g as b r o a d , seldom 

l o n g e r t h a n b r o a d , 

C) 28 p o p u l a t i o n s s t u d i e d : 

l i e P i c a r d : W l , W2, W5, W6, W7, W9, W107, W112, W115, W122, 

0600 + 0900, 0500 + 0900, 0562 + 1035 
A 

l i e M a l a b a r : MWlOl, ME 102, ME103, ME107 

Anse C e d r e s : AC103 

C i n q Cases: CC5, CC15, CC18, CClOl 

Takamaka: 3367 + 0 6 3 1 

Grande T e r r e C e n t r a l : S C l O l , SC102 

D) W i d e s p r e a d and o f t e n v e r y a b u n d a n t , f r o m t e r r e s t r i a l and 

a q u a t i c s i t u a t i o n s . F o r m i n g s h e e t s o v e r damp mud r o c k and 

o t h e r s u b s t r a t a , and t h e s v i r f a c e s o f p o o l s . A l s o f r o m 

t h e a u fwuchs o f l a r g e r p l a n t g r o w t h s . O s c i l l a t o r i a 

a n i m a l i s , and a s i m i l a r s p e c i e s , O.brevis were f o u n d t o be 

two o f t h e f i r s t s p e c i e s t o d e v e l o p a f t e r a p r e v i o u s l y 

d r i e d - o u t p o o l was r e w e t t e d . These s p e c i e s were seen t o 

formi d a r k b l u e - g r e e n t o o l i v e - g r e e n s h e e t s o v e r t h e 

s u r f a c e o f t h e damp mud. As t h e p o o l f i l l e d w i t h w a t e r 



t h e s e s h e e t s were seen t o l i f t o f f t h e mud and f l o a t 

a t t h e s u r f a c e . 

F) I n s t a g n a n t coj.d and warm w a t e r s , s u l p h u r s p r i n g s and 

on t h e w a l l s o f g r e e n h o u s e s ^ c o s m o p o l i t a n ( G e i t l e r , 1 9 3 2 ) j 

i n ponds and d i t c h e s , paddy f i e l d s , r o a d s l i m e s , r i v e r 

p l a n k t o n , t h e b a r k s o f t r e e s and on m o i s t s o i l ? 

C e y l o n (West and West, 1 9 0 2 ) . 
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015508 O s c i l l a t o r i a h r e v i s ( K u t z . ) Gomont 

A) T r i c h o m e s : 4„2 - 6.8 urn wide,- a v e r a g e w i d t h , 5,1 |im 

t a p e r e d t o w a r d s t h e apex, many i n t e r t w i n e d t o f o r m a 

d a r k b l u e - g r e e n t o o l i v e - g r e e n expanded s h e e t . 

C e l l s : 1«5 - 5,0 Jim l o n g , a v e r a g e l e n g t h 2,9 Jimj n o t 

c o n s t r i c t e d a t t h e c r o s s - w a l l s , o c c a s i o n a l l y g r a n u l a t e 

a t c r o s s - w a l l s , e n d - c e l l r o u n d e d o r c o n i c a l , n o t c a p i t a t e , 

w i t h o u t c a l y p t r a , 

B) G e i t l e r (1932) gave t h e s i z e r a n g e s as - t r i c h o m e s : 

4,0 - 6,5 ^im w i d e . C e l l s : 1,5 - 3,0 ^m l o n g , 0,5 - 0,3 

t i m e s as l o n g as b r o a d j c r o s s - w a l l s g r a n u l a t e , e n d - c e l l 

r o u n d e d o r c o n i c a l , 

C) 12 p o p u l a t i o n s s t u d i e d : 

l i e P i c a r d : Wl, W2, W3, W6, W7, W9, W103, W104, W i l l , 

W116, W117, W120 

D) R e c o r d e d o n l y f r o m ^ l e P i c a r d as w i d e s p r e a d and o f t e n 

a b u n d a n t . F o r m i n g e x t e n s i v e f i l a m e n t o u s s h e e t s o v e r mud, 

r o c k and o t h e r s u b s t r a t a . One o f t h e f i r s t c o l o n i z e r s 

o f r e w e t t e d p o o l s (see .015506 O s c i l l a t o r i a animalis)» 

F) I n s t a g n a n t w a t e r , b r a c k i s h w a t e r , l a k e muds, damp 

masonry^ c o s m o p o l i t a n { G e i t l e r , 1 9 3 2 ) t f r o m p u d d l e s , 

t a n k s , p o o l s , s a l t l a k e s , c r e e k s , i n s o i l c u l t u r e s , 

I n d i a ( f o r r e f e r e n c e s see D e s i k a c h a r y , 1 9 5 9 ) . 
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015509 O s c i l l a t o r i a c h a l y b e a ( M e r t e n s ) Gomont 

A) T r i c h o m e s : a v e r a g e w i d t h 10.3 |j.m s l i g h t l y a t t e n u a t e d 

t o w a r d s t h e apex, s i n g l e o r a few i n t e r t w i n e d , r a r e l y 

f o r m i n g a c o l o n y . C e l l s : a v e r a g e l e n g t h 4,0 |im» 

s l i g h t l y c o n s t r i c t e d a t t h e c r o s s - w a l l s , e n d - c e l l r o u n d e d , 

B) G e i t l e r (1932) gave t h e s i z e r a n g e s as - t r i c h o m e s : 

8.0 - 13.0 Mm w i d e . C e l l s : 0,5 - 0.3 as l o n g as b r o a d : 

c r o s s - w a l l s o c c a s i o n a l l y s l i g h t l y g r a n u l a t e , e n d - c e l l 

b r o a d l y r o u n d e d , l o n g i s h , 

C) One p o p u l a t i o n s t u d i e d : 

Takamaka: T102 

D) O n l y r e c o r d e d o n c e , f r o m among a f i l m o f a l g a e i n a 

p o o l o 

F) From a p o n d , C e y l o n (Gomont, 1892.}j ; f r o m a p o n d , 

M a l a y a ( B i s w a s , 1929)» i n s a l t l a k e s , t a n k s , r a i n w a t e r , 

p u d d l e s , d r a i n s , r i c e f i e l d s , C a l c u t t a ( B i s w a s , 1 9 2 6 ) j 

i n s t a n d i n g w a t e r s , mud, on s t o n e s , s t i c k s , s o i l , 

b r a c k i s h w a t e r s , t h e r m a l s p r i n g s j c o s m o p o l i t a n 

( G e i t l e r , 1 9 3 2 ) . 
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015510 O s c i l l a t o r i a c h l o r i n a K v i t z i n g 

A) T r i c h o m e s : 3,4 - 6.0 Hm w i d e , a v e r a g e w i d t h 4.5 Hmj 

s i n g l e o r a few i n t e r t w i n e d , r a r e l y f o r m i n g a c o l o n y , 

d i s t i n c t l y y e l l o w - g r e e n i n c o l o u r . C e l l s : 3.5 - 8.0 |am 

l o n g , a v e r a g e l e n g t h 5,9 fimy n o t c o n s t r i c t e d a t t h e 

c r o s s - w a l l s , t h e l a t t e r o c c a s i o n a l l y i n d i s t i n c t , e n d - c e l l 

r o u n d e d , n o t c a p i t a t e , w i t h o u t calyptra„ 

B) G e i t l e r (1932) gave t h e s i z e r a n g e s as - t r i c h o m e s : 

3.5 - 4.0 w i d e , o c c a s i o n a l l y up t o 6.0 jim w i d e . 

C e l l s : 3,7 - 8.0 Jim l o n g j e n d - c e l l o c c a s i o n a l l y p o s s e s s i n g 

a h y a l i n e c a p , 

C) E i g h t p o p u l a t i o n s s t u d i e d : 

l i e P i c a r d : Wl, W5, W7, W i l l 

C i n q Cases: CC14 

t a k a m a k a : T2, T102, T121 

D) S l i g h t l y r e s t r i c t e d i n d i s t r i b u t i o n b u t w i d e s p r e a d , 

o c c a s i o n a l l y f a i r l y a b u n d a n t . From f i l m s , and 

f i l a m e n t o u s f l o e s o v e r mud, r o c k and o t h e r s u b s t r a t a , 

o c c a s i o n a l l y p l a n k t o n i c , 

F) P l a n k t o n i c i n b a c k w a t e r s , l a k e s and l a g o o n s , C e y l o n 

(Crow, 1923 ) t f r o m r o t t i n g mud, b r a c k i s h w a t e r s , 

E u r o p e , N o r t h A m e r i c a , A n t a r c t i c a , A f r i c a ( G e i t l e r , 1 9 3 2 ) } 

i n a f i l t e r t a n k I n d i a ( G u p t a , 1 9 5 6 ) , 



015511 O s c i l l a t o r i a c l a r i c e n t r o s a G a r d n e r . 

A) T r i c h o m e s : a v e r a g e w i d t h 2,5 |am» a t t e n u a t e t o w a r d s 

t h e apex, s i n g l e o r a few t o g e t h e r . C e l l s : a v e r a g e 

l e n g t h 5^4 )imj p a l e b l u e - g r e e n , s l i g h t l y c o n s t r i c t e d 

a t t h e c r o s s - w a l l s , e n d - c e l l c o n i c a l , p o i n t e d , 

B) G e i t l e r (1932) gave t h e s i z e r a n g e s as - t r i c h o m e s : 

2„3 - 2,5 fim wide» a t t e n u a t i n g t o a p o i n t a t t h e apex. 

C e l l s ; 6,0 - 8.0 iim l o n g , o c c a s i o n a l l y up t o 11.0 iim 

l o n g J s l i g h t l y c o n s t r i c t e d a t t h e c r o s s - w a l l s , 

C) One p o p u l a t i o n s t u d i e d : 

C i n q Cases: CC5 

D) R e c o r d e d o n l y once i n a f i l a m e n t o u s f l o e o v e r l y i n g r o c k , 



291 
015514 O s c i l l a t o r i a g e m i n a t a M e n e g h i n i 

A) T r i c h o m e s : 2,0 - 3,9 jxm w i d e , a v e r a g e w i d t h 2,6 ^m» 

l i g h t b l u e - g r e e n t o y e l l o w - g r e e n , s i n g l e o r many i n t e r 

t w i n e d t o f o r m an expanded l i g h t b l u e - g r e e n s h e e t . 

C e l l s : 2,0 - 12,0 (im l o n g y d i s t i n c t l y c o n s t r i c t e d a t 

t h e c r o s s - w a l l s , c r o s s - w a l l s t h i c k , e n d - c e l l r o u n d e d , n o t 

c a p i t a t e , w i t h o u t c a l y p t r a , 

B) G e i t l e r (1932) gave t h e s i z e r a n g e s as - t r i c h o m e s : 

2„3 - 4,0 Mm w i d e . C e l l s : 2,3 - 16,0 l o n g ? c o n 

s t r i c t e d a t t h e c r o s s - w a l l s , c r o s s - w a l l s t h i c k , e n d - c e l l 

rounded„ 

C) Seven p o p u l a t i o n s s t u d i e d : 
A 

l i e P i c a r d : Wl, W i l l , W115, W122 

C i n q Cases: CC107 

Takamaka: T l 
Grande T e r r e C e n t r a l : SC102 

D) W i d e s p r e a d and o c c a s i o n a l l y a b u n d a n t . From t h e s u r f a c e 

o f r o c k mud and o t h e r s u b s t r a t a , a l s o i n p l a n k t o n , 

F) From p e a t b o g s , g r e e n h o u s e s , t h e r m a l s p r i n g s , b r a c k i s h 

w a t e r J v e r y c o s m o p o l i t a n ( G e i t l e r , 1 9 3 2 ) . 
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015517 O s c i l l a t o r i a l i m o s a A g a r d h 

A) T r i c h o m e s : 12.3 - 16,8 urn wide» many i n t e r t w i n e d t o 

f o r m a d a r k b l u e - g r e e n t o o l i v e - g r e e n expanded mat. 

C e l l s : 2,0 - 4,3 ^lm l o n g , n o t c o n s t r i c t e d a t t h e 

c r o s s - w a l l s , c r o s s - w a l l s o c c a s i o n a l l y g r a n u l a t e , c e l l s 

o f t e n h e a v i l y g a s - v a c u o l a t e , e n d - c e l l b r o a d l y r o u n d e d , 

o c c a s i o n a l l y p o s s e s s i n g a s l i g h t l y t h i c k e n e d membrane, 

B) G e i t i e r (1932) gave t h e s i z e r a n g e s as - t r i c h o m e s : 

11.0 - 22.0 lim w i d e , m o s t l y 13.0 - 16.0 jim w i d e . 

C e l l s : 2.0 - 5.0 Jim l o n g . 

C) Seven p o p u l a t i o n s s t u d i e d : 

l i e P i c a r d : W4, W7, W9, W122, 0619 + 0991 

Takamaka: T3, T103 

D) R e c o r d e d o n l y f r o m ^ l e P i c a r d and t h e Takamaka r e g i o n 

o f Grande T e r r e , o c c a s i o n a l l y v e r y a b u n d a n t . F o r m i n g 

l a r g e s h e e t s o v e r damp mud. 

F) From s t a n d i n g o r s l o w - f l o w i n g w a t e r s , a t t a c h e d o r f r e e -

s wimming, a l s o f r o m s a l t w a t e r s j c o s m o p o l i t a n ( G e i t l e r , 

1 9 3 2 ) J D e s i k a c h a r y (1959) l i s t e d many r e c o r d s f r o m 

s t a n d i n g f r e s h and s a l t w a t e r s i n Burma, C e y l o n , I n d i a 

and M a l a y a , 
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015520 O s c i l l a t o r i a p r i n c e p s Vaucher 

A) T r i c h o m e s ; 32,5 - 42.0 Jim wide» a b r u p t l y a t t e n t u a t e 

t o w a r d s t h e apex, s i n g l e o r a few t o g e t h e r i n a common 

homogeneous, a l m o s t c o l o u r l e s s m u c i l a g e . C e l l s : 4.5 -

8,3 \im l o n g , n o t c o n s t r i c t e d a t t h e c r o s s - w a l l s , c r o s s -

w a l l s o c c a s i o n a l l y g r a n u l a t e , e n d - c e l l r o u n d e d , 

o c c a s i o n a l l y c a p i t a t e . 

B) G e i t l e r (1932) gave t h e s i z e r a n g e s as - t r i c h o m e s : 

16.0 - 60,0 Jim w i d e . C e l l s : 3,5 - 7,0 Jim l o n g . 

C) F o u r p o p u l a t i o n s s t u d i e d : 

Cinq Cases: CC12 , CC13, CC14, CC15 

D) R e c o r d e d o n l y f r o m t h e C i n q Cases r e g i o n o f Grande T e r r e , 

u s u a l l y i n t h e a ufwuchs o f Chara z e y l a n i c a , o c c a s i o n a l l y 

f r e e - f l o a t i n g , 

F) From s t a n d i n g and f l o w i n g w a t e r s , beach mud, a t t a c h e d 

o r f r e e - s w i m m i n g , f r o m t h e r m a l s p r i n g s f c o s m o p o l i t a n 

( G e i t l e r , 1932)? D e s i k a c h a r y (1959) l i s t e d many r e c o r d s 

f r o m Burma, C e y l o n and P a k i s t a n . 
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015521 O s c i l l a t o r i a p r o b o s c i d e a Gomont 

A) T r i c h o m e s : a v e r a g e w i d t h 13.4 jim» a t t e n u a t e t o w a r d s 

t h e apex, i n t e r t w i n e d t o f o r m a l i g h t b l u e - g r e e n , 

g e l a t i n o u s s h e e t . C e l l s : a v e r a g e l e n g t h 2,5 ji m j n o t 

c o n s t r i c t e d a t t h e c r o s s - w a l l s , end c e l l r o u n d e d , c a p i t a t e , 

B) G e i t l e r (1932) gave t h e s i z e r a n g e s as - t r i c h o m e s : 

12.0 - 15.0 |im w i d e , d i s t i n c t l y a t t e n u a t e , o c c a s i o n a l l y 

h o o k e d o r s p i r a l l e d . C e l l s : 2,0 - 4.0 Jim l o n g , e n d - c e l l 

r o u n d e d , c a p i t a t e , 

C) One p o p u l a t i o n s t u d i e d : 

Takamaka: T l 

D) R e c o r d e d o n l y o n c e , l a r g e g e l a t i n o u s c o l o n i e s f l o a t i n g 

a t t h e s u r f a c e o f a p o o l , 

E) I n s t a n d i n g w a t e r , o v e r mud, among O s c i l l a t o r i a p r i n c e p s , 

t h e r m a l s p r i n g s * E u r o p e , N o r t h A m e r i c a , A n t i l l e s , A f r i c a 

( G e i t l e r , 1 9 3 2 ) j D e s i k a c h a r y (1959) l i s t e d a number o f 

r e c o r d s f r o m s t a n d i n g w a t e r s , d r a i n s , m o i s t s o i l i n 

Burma, C e y l o n and I n d i a , 
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015523 O s c i l l a t o r i a pseudogeminata Schmidle 

A) T r i c h o m e s : 1,2 - 2,6 Jim wide, average width 1,8 Jim» 

g e n e r a l l y s i n g l e or a few t o g e t h e r . C e l l s : 1.5 - 3,5 Jim 

l o n g , average l e n g t h 2,2 jimy not c o n s t r i c t e d a t the 

c r o s s - w a l l s , c r o s s w a l l s v e r y t h i c k , e n d - c e l l rounded, 

not c a p i t a t e , w i t h o u t c a l y p t r a . 

B) G e i t l e r (1932) gave the s i z e ranges as - t r i c h o m e s : 

1„3 - 2o2 Jim wide. C e l l s : 2.6 Jim l o n g j q u a d r a t i c , 

l o n g e r or s h o r t e r than broad, 

C) 41 p o p u l a t i o n s s t u d i e d : 

l i e P i c a r d : Wl, W2, W3, W4, W5, W6, W7, W103, W104, W i l l , 

W114, W116, W116, W117, W120 

' l i e Malabar: MWlOl, ME102, ME103 

Anse C e d r e s : AC2, AC3, AC103, AC104, AC109, A C l l l , AC112 

C i n q C a s e s : CC3, CC5, CC9, CC12, CC13, CC17, C C l O l , CC102 

Takamaka: T l , T2, T108, T122, T124 

Grande T e r r e : S C l O l 

D) Widespread and common i n pool s i t u a t i o n s . From f i l m s , 

f i l a m e n t o u s f l o e s , as s m a l l f l o a t i n g c o l o n i e s , the 

p l a n k t o n , i n the aufwuchs of l a r g e r p l a n t growths. 
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815530 O s c i l l a t o r i a s u b t i l i s s i m a K u t z i n g 

A) T r i c h o m e s : 0,8 - 1,3 Jim w i d e j s i n g l e o r a few 

i n t e r t w i n e d , y e l l o w - g r e e n t o l i g h t b l u e - g r e e n . 

C e l l s : 1,0 - 3.9 ^lm long» n o t c o n s t r i c t e d a t t h e 

c r o s s - w a l l s , c r o s s - w a l l s i n d i s t i n c t . 

B) G e i t l e r (1932) gave t h e s i z e r a n g e s as - t r i c h o m e s : 

1,0 - 1,5 nm wide> c r o s s - w a l l s i n d i s t i n c t , 

C) F o u r p o p u l a t i o n s s t u d i e d : 

l i e P i c a r d : W6, W118 

C i n q Gases: CC9 

Takamaka: T l 

D) W i d e s p r e a d b u t r a r e . From f i l m s , f e l t s and t h e 

a u f w u c h s o f l a r g e r p l a n t g r o w t h s , 

F) P l a n k t o n i c i n b r a c k i s h w a t e r , f r e s h w a t e r ponds and 

l a k e s j C e y l o n (Crow, 1923 ) } i n f i l t e r b e d s , s l i m y p a t c h e s on 

r o a d w a y s ^ I n d i a ( B r u h l a n d B i s w a s , 1922 ) . 
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015585 O s c i l l a t o r i a t e n u i s Agardh 

A) T r i c h o m e s : 3„9 - 10,5 Jim wide, average width 6.9 Jim» 

many i n t e r t w i n e d to form a t h i n expanded s h e e t which 

i s o f t e n ragged a t the edges. C e l l s : 2.3 - 5,0 Jim 

l o n g , average l e n g t h 3,7 jimj s l i g h t l y c o n s t r i c t e d a t 

the c r o s s - w a l l s , e n d - c e l l rounded, t r a n s p a r e n t , 

o c c a s i o n a l l y v e r y p o i n t e d , 

B) G e i t l e r (1932) gave the s i z e ranges as - t r i c h o m e s : 

4,0 - 10„0 Jim w i d e j bent back a t the apex. C e l l s : 

2.5 - 5.0 Jim l o n g , up to 0,3 as long as broad? s l i g h t l y 

c o n s t r i c t e d a t the c r o s s - w a l l s , g r a n u l a t e a t the c r o s s -

w a l l s , e n d - c e l l h e m i s p h e r i c a l w i t h s l i g h t l y t h i c k e n e d 

o u t e r membrane. 

C) 11 p o p u l a t i o n s s t u d i e d : 
A 
H e P i c a r d : Wl , W4, W112 

C i n q C a s e s : CC5, CC9, CC14, CC15, CC105 

Takamaka: T l , T2, T102 

D) Widespread and o c c a s i o n a l l y abundant. From f i l m s , 

f i l a m e n t o u s f l o e s , f l o a t i n g a t the s u r f a c e of p o o l s , 

over r o c k , mud and o t h e r s u b s t r a t a . T h i s s p e c i e s was 

one of the f i r s t a l g a e to appear when p r e v i o u s l y dry 

p o o l s were r e w e t t e d . 

F) D e s i k a c h a r y (1959) l i s t e d many r e c o r d s from f r e s h w a t e r 

ponds, t a n k s , s h a l l o w p o o l s , r a i n w a t e r p u d d l e s , s p r i n g s , 

r i v e r s , s a l t l a k e s , m o i s t s o i l s and the b a r k s of t r e e s i n 

Burma, C e y l o n , I n d i a and P a k i s t a n , 
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015586 O s c i l l a t o r i a a c u t a B r u h l e t Biswas 

A) T r i c h o m e s : average w i d t h 4.9 |im» s l i g h t l y a t t e n u a t e 

towards the apex, s i n g l e or a few t o g e t h e r . C e l l s : 

3.4 - 4,0 Jim l o n g j not c o n s t r i c t e d a t the c r o s s - w a l l s , 

end c e l l c o n i c a l , not c a p i t a t e , w i t h o u t c a l y p t r a . 

B) G e i t l e r (1932) gave the s i z e ranges as - t r i c h o m e s : 

4,0 - 6,0 Jim wide? s i n g l e s or i n b u n d l e s . C e l l s : 

3.0 - 4,0 Jim long» not c o n s t r i c t e d a t the c r o s s - w a l l s , 

end c e l l s h a r p l y p o i n t e d , not c a p i t a t e , w i t h o u t c a l y p t r a , 

F) F i v e p o p u l a t i o n s s t u d i e d : 

C i n q C a s e s : CC9, CC14, CC15 

Takamaka: T2, T102 

D) Recorded from o n l y two r e g i o n s , never abundant. 

From damp mud and the aufwuchs of l a r g e r p l a n t growths. 

F) From the bark of t r e e s ( F i c u s , T e r m i n a l i a and o t h e r s ) j 

C a l c u t t a ( B r u h l and B i s w a s , 1922)y from mud s l i m e s , 

a t t a c h e d to b l a d e s of g r a s s and i n r a i n w a t e r p o o l s , 

I n d i a ( B i s w a s , 1935)„ 
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015587 O s c i l l a t o r i a a c u m i n a t a Gomont 

A) T r i c h o m e s : a v e r a g e w i d t h 4.5 Jim» b r i e f l y t a p e r i n g 

t o w a r d s t h e apex. C e l l s : a v e r a g e l e n g t h 6.5 jim> n o t 

c o n s t r i c t e d a t t h e c r o s s - w a l l s , e n d - c e l l c o n i c a l , 

s h a r p l y p o i n t e d , n o t c a p i t a t e , w i t h o u t c a l y p t r a , 

B) G e i t l e r (1932) gave t h e s i z e r a n g e s as - t r i c h o m e s : 

3.0 - 5a0 Jim w i d e . C e l l s : 5.5 - 8.0 Jim wide? 

q u a d r a t i c t o l o n g e r t h a n b r o a d , c r o s s - w a l l s o c c a s i o n a l l y 

g r a n u l a t e , 

C) One p o p u l a t i o n s t u d i e d : 

C i n q Cases: CC5 

D) R e c o r d e d o n l y o n c e , among o t h e r a l g a e o v e r damp mud. 

F) I n t h e r m a l s p r i n g s , c o l d w a t e r s ? E u r o p e , C e y l o n , 

A f r i c a ( G e i t l e r , 1 9 3 2 ) . 
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015588 O s c i l l a t o r i a a c u t i s s i m a K u f f 

A) T r i c h o m e s : a v e r a g e w i d t h 1.7 ji m j s l i g h t l y a t t e n u a t e 

t o w a r d s t h e apex, b l u e - g r e e n , s i n g l e o r a few t o g e t h e r , 

C e l l s : a v e r a g e l e n g t h 3,9 Jim» s l i g h t l y c o n s t r i c t e d a t 

t h e c r o s s - w a l l s , e n d - c e l l c o n i c a l , n o t c a p i t a t e , 

w i t h o u t c a l y p t r a , 

B) G e i t l e r (1932) gave t h e s i z e r a n g e s as - t r i c h o m e s : 

1,5 - 2.0 Jim w i d e J s l i g h t l y a t t e n u a t e t o w a r d s t h e 

a p e x , r e c u r v e d . C e l l s : 3,0 - 7.0 jim long» s l i g h t l y 

c o n s t r i c t e d a t t h e c r o s s - w a l l s ^ 

C) One p o p u l a t i o n s t u d i e d : 

Takamaka: T102 

D) R e c o r d e d o n l y once f r o m a f i l m o f a l g a e on t h e s u r f a c e 

o f t h e b o t t o m mud o f a p o o l . 
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015589 O s c i l l a t o r l a a m p h i g r a n u l a t a Woronich 

A) T r i c h o m e s : 1.6 - 2.0 fim wide» l i g h t b l u e - g r e e n , 

s i n g l e or a few t o g e t h e r . C e l l s : 1.5 - 5.0 Jim long> 

d i s t i n c t l y c o n s t r i c t e d a t the c r o s s - w a l l s , e n d - c e l l 

round, not c a p i t a t e , w i t h o u t c a l y p t r a . 

B) G e i t l e r (1932) gave the s i z e ranges as - t r i c h o m e s : 

l o 5 - 2.0 (im wide. C e l l s : 2.5 - 5„0 long, up to 

t w i c e as long as broad? d i s t i n c t l y c o n s t r i c t e d a t the 

c r o s s - w a l l s , c r o s s - w a l l s p o s s e s s i n g two g a s - v a c u o l e s , 

e n d - c e l l rounded, not c a p i t a t e , w i t h o u t c a l y p t r a . 

C) S i x p o p u l a t i o n s s t u d i e d : 

l i e P i c a r d : W2, W6 

C i n q C a s e s : CC2, CC3, CC18, CC104 

D) Recorded from o n l y two a r e a s of the a t o l l . From f i l m s , 

f i l a m e n t o u s f l o e s , and f e l t s , over r o c k , mud and o t h e r 

s u b s t r a t a . 

F) With O s c i l l a t o r i a l i m o s a , O s c i l l a t o r i a c h a l y b e a and 

p u r p l e b a c t e r i a i n mud, i n s m a l l l a k e s i n H o l l a n d 

( G e i t l e r , 1932)» p l a n k t o n i c i n r i v e r s i n I n d i a 

( D e s i k a c h a r y , 1 9 5 9 ) . 



015590 O s c i l l a t o r i a g u t t a l a t a van Goor 

A) T r i c h o m e s : average w i d t h 4,0 limy s i n g l e or a few 

t o g e t h e r . C e l l s : average l e n g t h 5.5 jimj not con

s t r i c t e d a t the c r o s s - w a l l s , o c c a s i o n a l l y g r a n u l a t e 

a t the c r o s s - w a l l s , e n d - c e l l rounded, not c a p i t a t e , 

w i t h o u t c a l y p t r a . 

B) G e i t l e r (1932) gave the s i z e r anges as - t r i c h o m e s : 

2,0 - 4.5 )im wide, mostly 3.0 - 4„0.|im wide. C e l l s : 

3„5 - 8,0 nm» q u a d r a t i c or up to t w i c e as long as 

b r o a d , m o s t l y 6.0 fim l o n g j c r o s s - w a l l s i n d i s t i n c t , 

g a s - v a c u o l e s p r e s e n t . 

C) One p o p u l a t i o n s t u d i e d : 

Takaniaka: T102 

D) Recorded o n l y once from the s u r f a c e of the bottom mud 

of a p o o l . 

F) With O s c i l l a t o r i a c h l o r i n a , O s c i l i a t o r i a l i m o s a and 

p u r p l e b a c t e r i a o ver beach mud, free-swimming i n a 

l a k e i n H o l l a n d { G e i t l e r , 1932)„ 
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015591 O s c i l l a t o r i a j a s o r v e n s i s Vouk 

A) T r i c h o m e s : average width 2.7 ; s i n g l e or a few 

t o g e t h e r . C e l l s : average l e n g t h 2.5 |im; not con

s t r i c t e d a t the c r o s s - w a l l s , e n d - c e l l rounded, not 

c a p i t a t e , w i t h o u t c a l y p t r a . 

B) G e i t l e r (1932) gave the s i z e ranges as - t r i c h o m e s : 

2.5 - 3.0 M-m wide. C e l l s : q u a d r a t i c . 

C) Two p o p u l a t i o n s s t u d i e d : 

l i e P i c a r d : W5 

C i n q C a s e s : CC14 

D) Recorded o n l y on two o c c a s i o n s from two w i d e l y 

s e p a r a t e d p o o l s . From f l o a t i n g clumps of O s c i l l a t o r i a 

t e n u i s and i n the p l a n k t o n . 



1 

_ l O j i M 

O s c i l l a t o r i a k o e t l i t z i 
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015592 O s c i l l a t o r i a k o e t l i t z i F, E . F r i t s c h 

A) T r i c h o m e s : 7.5 - 8.1 Jim wide. C e l l s : 4.0 - 5.0 )im long» 

not c o n s t r i c t e d a t the c r o s s - w a l l s , o c c a s i o n a l l y 

g r a n u l a t e a t the c r o s s - w a l l s , e n d - c e l l rounded, more 

o f t e n s w o l l e n , c l e a r l y c a p i t a t e , w i t h o u t c a l y p t r a . 

B) G e i t l e r (1932) gave the s i z e ranges as - t r i c h o m e s : 

7.0 - 9,0 Jim wide. C e l l s : 3.0 - 4,5 Jim l o n g , 0,3 t o 0,5 

as long as b r o a d j d i s c - s h a p e d , c r o s s - w a l l s r a r e l y con

s t r i c t e d , g r a n u l a t e , e n d - c e l l i s w o l l e n , o f t e n c o l o u r l e s s , 
a 

C) T h r e e p o p u l a t i o n s s t u d i e d : 

C i n q C a s e s : CC14, CC18 

Takamaka: T l 

D) Recorded o n l y on t h r e e o c c a s i o n s . From f i l m o v e r l y i n g 

bottom mud of p o o l s and i n the aufwuchs of Chara z e y l a n i c a , 
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015593 O s c i l l a t o r i a l a c u s t r i s ( K l e b . ) G e i t l e r 

A) T r i c h o m e s : 6,0 - 7.2 m̂ wide» a t t e n u a t e towards the 

apex, s i n g l e or many i n t e r t w i n e d to form a t h i n , d ark-

b l u e - g r e e n , expanded s h e e t . C e l l s : 3,5 - 8,5 pim l o n g , 

e n d - c e l l up to 14,5 )J.m l o n g ; s l i g h t l y c o n s t r i c t e d a t 

the c r o s s - w a l l s , b a r r e l - s h a p e d , c y l i n d r i c a l , not 

c a p i t a t e , withou;t c a l y p t r a . 

B) G e i t l e r (1932) gave the s i z e ranges as - t r i c h o m e s : 

5,0 -.7,0 Jim wide? s l i g h t l y a t t e n u a t e towards the apex, 

many i n t e r t w i n e d i n free-swimming b u n d l e s . C e l l s : 

3,0 - 7„0 Jim l o n g , gas v a c u o l a t e , e n d - c e l l up to 

12.0 lira l o n g , almost c y l i n d r i c a l . 

D e s i k a c h a r y (1959) i n c l u d e d t h i s a l g a under Trichodesmium. 

G e i t l e r (1932) and Starmach (1966) i n c l u d e d t h i s a l g a under 

O s c i l l a t o r i a . 

C) Four p o p u l a t i o n s s t u d i e d : 

C i n q C a s e s : CC5, CC14, CC15 

Grande T e r r e C e n t r a l : SC102 

D) Recorded from o n l y two r e g i o n s of Grande T e r r e , Forming 

expanded s h e e t s over damp mud, f r e e - f l o a t i n g s h e e t s and 

i n the aufwuchs of l a r g e r p l a n t growths. 
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015596 O s c i l l a t o r i a o b s c u r a B r u h l e t B i s w a s 

A) T r i c h o m e s : average w i d t h 4,0 Jim, l i g h t b l u e - g r e e n . 

C e l l s : average w i d t h 1,5 Jimy not c o n s t r i c t e d a t the 

c r o s s - w a l l s , gas v a c u o l a t e , 

B) G e i t l e r (1932) gave the s i z e r a n g e s as - t r i c h o m e s : 

4.0 Jim wide» b l u e - g r e e n . C e l l s : up to 0.2 times as 

l o n g as broad, not c o n s t r i c t e d a t the c r o s s - w a l l s , 

D e s i k a c h a r y (1959) gave the s i z e ranges as - 3.3 - 4,8 Jim 

w ide. C e l l s : 1.0 - 1,6 Jim l o n g , 

C) One p o p u l a t i o n s t u d i e d : 

C i n q C a s e s : CC9 

D) Recorded o n l y on one o c c a s i o n , f r e e - f l o a t i n g i n a p o o l . 



015597 O s c i l l a t o r i a o k e n i Agardh 

A) T r i c h o m e s : s i n g l e or a few t o g e t h e r . C e l l s : average 
w i d t h 6,0 )im J average l e n g t h 2.8 |im, b l u e - g r e e n , end-
c e l l rounded, w i t h o u t c a l y p t r a . 

B) G e i t l e r (1932) gave the s i z e range as - c e l l s : 5.5 -

9.0 M-m wide; 2.7 - 4,5 jxm long, up to 8.0 )im long a t 

• the ends? e n d - c e l l rounded or s l i g h t l y p o i n t e d . 

C) One p o p u l a t i o n s t u d i e d : 

C i n q C a s e s : CC13 

D) Recorded on o n l y one o c c a s i o n from among the f i l a m e n t s 

of o t h e r a l g a e over r o c k . 
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015598 O s c i l l a t o r i a tambi Woronich 

A) T r i c h o m e s : average w i d t h 3.4 jim» l i g h t b l u e - g r e e n , 

s i n g l e or a few t o g e t h e r . C e l l s : average l e n g t h 

3,2 jim» s l i g h t l y c o n s t r i c t e d a t the c r o s s - w a l l s , , 

e n d - c e l l rounded, not c a p i t a t e , w i t h o u t c a l y p t r a , 

B) G e i t l e r (1932) gave the s i z e ranges as - t r i c h o m e s ; 

3.2 - 3,5 Jim wide. C e l l s : q u a d r a t i c ^ o c c a s i o n a l l y 

s l i g h t l y c o n s t r i c t e d a t the c r o s s - w a l l s , e n d - c e l l 

rounded, not c a p i t a t e , w i t h o u t c a l y p t r a , 

C) T h r e e p o p u l a t i o n s s t u d i e d : 

lie P i c a r d : Wl, W3, W112 

D) Recorded o n l y f o r l i e P i c a r d . F r e e - f l o a t i n g or i n 

f i l m s over mud. 
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015704 Phormidium foveolarum Gomont 

A) F i l a m e n t s : average w i d t h 1.5 lim; many i n t e r t w i n e d to 

form a m u c i l a g i n o u s , membranous s h e e t . C e l l s : average 

w i d t h 1.5 |im, average l e n g t h K O p-mj c o n s t r i c t e d a t 

the c r o s s - w a i l s , e n d - c e l l rounded, w i t h o u t c a l y p t r a . 

S h e a t h : t h i n , a l m o st c o l o u r l e s s , d i f f l u e n t . I n c l u d e s 

a l s o Phormidium a f r i c a n u m Lemmermann. 

B) G e i t l e r (1932) gave the s i z e ranges as - t r i c h o m e s : 

a v e r a g e width 1.5 ixm. C e l l s : 0,8 - 2,0 pim w i d e j s h o r t e r 

t h a n broad t o q u a d r a t i c ; c o n s t r i c t e d a t the c r o s s - w a l l s , 

e n d - c e l l rounded, w i t h o u t c a l y p t r a . S heath: t h i n , smooth, 

al m o s t c o l o u r l e s s , d i f f l u e n t , 

C) 13 p o p u l a t i o n s s t u d i e d : 

l i e P i c a r d : Wl, W2, W5, W6, W7, W107, W115, 0609 + 0900, 

0599 + 0901 
A 
l i e Malabar: MW103 

C i n q C a s e s : CC5 

Grande T e r r e C e n t r a l : S C l O l 

D) Recorded from t e r r e s t r i a l and pool s i t u a t i o n s , w idespread 

and o c c a s i o n a l l y abundant, e s p e c i a l l y on l i e P i c a r d , 

From f i l m s o ver r o c k , forming f i l a m e n t o u s s h e e t s over 

r o c k and o t h e r s u b s t r a t a , among o t h e r a l g a l f e l t s , 

o c c a s i o n a l l y f r e e - f l o a t i n g . 

F) From damp s o i l , damp c a l c a r e o u s r o c k , s t a g n a n t w a t e r s 

(Gomont, 1 8 9 2 ) ; D e s i k a c h a r y (1959) l i s t e d many r e c o r d s 

from, moi s t s o i l s , paddy and w h e a t f i e l d s o i l s , and r o c k s 

i n a s h a l l o w stream i n I n d i a , 
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015705 Phormidium h e n d e r s o n i i Lemmermann 

A) F i l a m e n t s : average w i d t h 1.6 Jimj many i n t e r t w i n e d to 

form an expanded s h e e t . C e l l s : average width 1.6 Jimj 

a v e r a g e l e n g t h 8.8 jimj c r o s s - w a l l s j not c o n s t r i c t e d , 

wide, v e r y d i s t i n c t , e n d - c e l l rounded, w i t h o u t c a l y p t r a . 

S h e a t h : t h i n , d i f f l u e n t , almost c o l o u r l e s s . 

, B) G e i t l e r (1932) gave the s i z e ranges as - t r i c h o m e s : 

1.5 - 1.8 Jim wide, 3.0 - 9.0 Jim lo n g , 2 - 6 times 

l o n g e r than b r o a d j not c o n s t r i c t e d a t the c r o s s - w a l l s , 

e n d - c e l l rounded, w i t h o u t c a l y p t r a . Sheath: t h i n , 

i n d i s t i n c t , d i f f l u e n t , almost c o l o u r l e s s , 

C) 18 p o p u l a t i o n s s t u d i e d : 

l i e P i c a r d : Wl, W9, W119, 0600 + 0900 

$ l e Malabar: MWlOl, MW104, ME103, M E l l l 

Anse C e d r e s : A C l , AC112 

C i n q C a s e s : CC5, CC18,CC102, CC104 

Takamaka: T102 

Grande T e r r e C e n t r a l : S C l O l , SC102 

D) Recorded from t e r r e s t r i a l and a q u a t i c h a b i t a t s , vridespread 

and o c c a s i o n a l l y f a i r l y abundant. From a l g a l f i l m s over 

r o c k and o t h e r s u b s t r a t a , forming f i l a m e n t o u s s h e e t s , 

among a l g a l f e l t s . 
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015707 Phormidium j e n k e l i a n u m Schmidle 

A) T r i c h o m e s : average w i d t h , 2.2 iim; many i n t e r t w i n e d 

t o form a m u c i l a g i n o u s t h a l l u s . C e l l s : average l e n g t h 

0.9 iim, d i s t i n c t l y c o n s t r i c t e d a t the c r o s s - w a l l s , 

e n d - c e l l rounded, w i t h o u t c a l y p t r a . Sheath not seen, 

B) G e i t . l e r (1932) gave the s i z e r anges as - t r i c h o m e s : 

2,0 - 2,6 )im wide. C e l l s : 0.6 - 1,3 urn wide; 0,3 - 0,5 

as l o n g as broad; c r o s s - w a l l s d i s t i n c t l y c o n s t r i c t e d , 

e n d - c e l l , t r u n c a t e d , rounded, w i t h o u t c a l y p t r a . 

S h e a t h : d e l i c a t e , 

C) 27 p o p u l a t i o n s s t u d i e d : 

l i e P i c a r d : Wl, W3, W4, W5, W9, W107, W113, W116, 

W117, W119, 0600 + 0900 
A 

l i e Malabar: ME108 

Anse C e d r e s : A C l O l , AC103, AC104, AC112 

C i n q C a s e s : CC2,CC5, CC8, CC13, C C l O l , CC102 

Takamaka: T108, T122, 3420 + 0640, 3400 + 0600 

Grande T e r r e / C e n t r a l : S C l O l 

D) One o f the commonest and most w i d e s p r e a d s p e c i e s on 

the a t o l l , . o f t e n v e r y abundant. From t e r r e s t r i a l and 

p o o l s i t u a t i o n s from f i l m s , f i l a m e n t o u s f l o e s , a l g a l 

f e l t s , the aufwuchs of l a r g e r p l a n t growths, o c c a s i o n a l l y 

f r e e - f l o a t i n g , a l s o forming an a s s o c i a t i o n w i t h U o s t o c sp, 

o v e r l y i n g p l a t i n n e a r B a s s i n C a b r i , " l i e P i c a r d , 
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015708 Phormidium m u c i c o l a H u b e r - P e s t a l o z z i et_ Naumann 

A) T r i c h o m e s : average w i d t h 1,7 Jim, C e l l s : average l e n g t h 

2,8 jim» c r o s s w a l l s not c o n s t r i c t e d , wide, e n d - c e l l 

rounded, w i t h o u t c a l y p t r a . S h e a t h : t h i n , d i f f l u e n t . 

B) G e i t l e r (1932) gave the s i z e ranges as - t r i c h o m e s : 

1,5 - 2.0 Jim wide. C e l l s : up to t w i c e as long as 

broady ± c o n s t r i c t e d a t the c r o s s - w a l l s , e n d - c e l l 

rounded. Sheath v e r y t h i n , 

C) 23 p o p u l a t i o n s s t u d i e d : 

lie P i c a r d : Wl, W4, W5, W6, W7, W104, W115, W117, 

0600 + 0900, 0500 + 0900 

^ l e Malabar: MWlOl, MW104 

C i n q C a s e s : CC2, CC5, CC8, CC18, CC102 

Takamaka: T l , T2, T125, 3345 + 0551 

D) Widespread, common and o c c a s i o n a l l y f a i r l y abundant. 

From the m u c i l a g e of o t h e r a l g a e . Anabaena s p,, 

Aphanocapsa spp, , Aphanothece spp,, C a l o t h r i x s p . , 

G l o e o c a p s a s p . , G l o e o t h e c e s p. 

E) Recorded by Whitton ( 1 9 6 9 ) . 
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015713'Phormidium r u b r o t e r r i c o l a Gardner 

A) T r i c h o m e s : average w i d t h 2,0 Jimy many t o g e t h e r 

forming m u c i l a g i n o u s s h e e t s . C e l l s : average l e n g t h 

1,8 Jim, not c o n s t r i c t e d a t the c r o s s - w a l l s , e n d - c e l l 

rounded or c o n i c a l , w i t h o u t c a l y p t r a . S heath: i n d i s t i n c t , 

t h i n , d i f f l u e n t . 

B) G e i t l e r (1932) gave the s i z e ranges as - t r i c h o m e s : 

2,2 - 21,4 Jim wide. C e l l s : q u a d r a t i c , s h o r t e r or l o n g e r 

t h a n broad» e n d - c e l l b l u n t l y - c o n i c a l . S heath: d i s t i n c t , 

f i r m . 

Though the A l d a b r a n m a t e r i a l i n most r e s p e c t s was v e r y 

s i m i l a r t o t h a t d e s c r i b e d i n G e i t l e r (1932)4t d i f f e r e d 

i n t h a t the s h e a t h was not d i s t i n c t and tended to be 

d i f f l u e n t , 

C) Four p o p u l a t i o n s s t u d i e d : 

i l e P i c a r d : W4, Wl15 

$ l e Malabar: 3143 + 1 1 8 6 

Anse C e d r e s : ACl12 

D) Widespread but r a r e . From t e r r e s t r i a l and pool 

s i t u a t i o n s , among a l g a l f e l t s , o c c a s i o n a l l y e n c r u s t i n g . 
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015769 Phormidium b o h n e r i Schmidle 

A) F i l a m e n t s : average w i d t h 1.9 Urn; many i n t e r t w i n e d t o 

form an expanded s h e e t or o c c a s i o n a l l y a c o l o n i a l b a l l . 

C e l l s : average w i d t h 1.8 Jim; average l e n g t h 1.0 pm; 

not c o n s t r i c t e d ' a t the c r o s s - w a l l s , e n d - c e l l rounded, 

w i t h o u t c a l y p t r a . S h e a t h : i n d i s t i n c t , d i f f l u e n t . 

B) G e i t l e r (1932) gave the s i z e ranges as - t r i c h o m e s : 

1,7 - 2.0 Jim wide. C e l l s : q u a d r a t i c to l o n g e r than 

broad; e n d - c e l l rounded, w i t h o u t c a l y p t r a , s h e a t h ± 

d i f f l u e n t , 

C) 23 p o p u l a t i o n s s t u d i e d : 

l i e P i c a r d : W4, W5, W6, W7, W107, WHO, W113, 0564 + 1017, 

0500 + 0900 

l i e Malabar: MW, MW103, MElOl, ME102 

Anse C e d r e s : (\Cl, AC103, A C l l l 

C i n q C a s e s : CC9, CC14, CC15, CC102, 3912 + 0615 

Takamaka: 3420 +0640 

Grande Terire C e n t r a l : S C l O l 

D) Recorded from t e r r e s t r i a l and po o l s i t u a t i o n s , widespread 

and o c c a s i o n a l l y abundant. From f i l m s , f i l a m e n t o u s s h e e t s 

and f e l t s , 

F) From damp s o i l ; I n d i a , Cameroons (Schmidle, 1901); 

m o i s t s o i l , submerged o b j e c t s ; Rangoon, Burma (Ghose, 

1927a, 1927b). 
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01577 0 Phormidium corium Gomont 

A) F i l a m e n t s : 3,4 - 4.5 Jim wide» g r e y - b l u e to b l u e - g r e e n , 

many i n t e r t w i n e d to form a t h i c k mat. C e l l s : average 

w i d t h 3,5 jimj a verage l e n g t h 5,7 jimj not c o n s t r i c t e d 

a t the c r o s s - w a l l s , e n d - c e l l rounded, w i t h o u t c a l y p t r a . 

S h e a t h : t h i c k , almost c o l o u r l e s s , o f t e n e x t e n d i n g 

beyond the apex of the t r i c h o m e , many empty s h e a t h s 

form m a t r i x of the c o l o n y , 

B) G e i t l e r (1932) gave the s i z e r anges as - t r i c h o m e s : 

3,0 - 4.5 Jim» b r i e f l y a t t e n u a t e towards the apex. 

C e l l s : 3,4 - 8.0 lo n g , q u a d r a t i c up to t w i c e as long 

a s broad» not c o n s t r i c t e d a t the c r o s s - w a l l s , e n d - c e l l 

t r u n c a t e - c o n i c a l , w i t h o u t c a l y t p r a . Sheath: t h i n , 

o f t e n m u c i l a g i n o u s . 

C) S i x p o p u l a t i o n s s t u d i e d : 

l i e P i c a r d : W4, 0600 + 0900, 0591 + 0921 

C i n q C a s e s : CC9 

Takamaka: 3343 + 0590, 3400 + 0600 

D) Recorded from t e r r e s t r i a l and pool s i t u a t i o n s . From 

a l g a l f e l t s , aufwuchs of l a r g e r p l a n t growths, bark of 

t r e e s , e s p e c i a l l y w e l l - d e v e l o p e d on the u n d e r s i d e s of 

b r a n c h e s o f C a l o p h y l l u m t r e e s i n Takamaka grove. 

F) I n s t a g n a n t and f l o w i n g w a t e r s , b a s e s of t r e e t r u n k s , 

damp masonry, edges of t h e r m a l s p r i n g s ( G e i t l e r , 1932)? 

D e s i k a c h a r y (1959) l i s t e d many r e c o r d s from, moi s t s o i l s , 

w a l l s , p a d d y - f i e l d s and e s t u a r i n e a r e a s i n I n d i a . 
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015771 P h o r m i d l u m m o l l e Gomont 

A) F i l a m e n t s : a v e r a g e w i d t h 3,4 |im, many i n t e r t w i n e d t o 

f o r m a m u c i l a g i n o u s expanded s h e e t . C e l l s : a v e r a g e 

w i d t h 3,2 |im> a v e r a g e l e n g t h 5.0 )J.mj d i s t i n c t l y 

c o n s t r i c t e d a t t h e c r o s s - w a l l s , e n d - c e l l r o u n d e d , 

w i t h o u t c a l y p t r a . S h e a t h : i n d i s t i n c t , d i f f l u e n t . 

B) G e i t l e r (1932) gave t h e s i z e r a n g e s as - t r i c h o m e s : 

2.7 - 3 v 3 fim w i d e . C e l l s : 3,0 - 8.0 ^im l o n g , q u a d r a t i c , 

s h o r t e r o r l o n g e r t h a n b r o a d j d i s t i n c t l y c o n s t r i c t e d 

a t t h e c r o s s - w a l l s , e n d - c e l l r o u n d e d , w i t h o u t c a l y p t r a . 

.Sheath: a l m o s t c o l o u r l e s s , ± d i f f l u e n t , d e l i c a t e . 

C) N i n e p o p u l a t i o n s s t u d i e d : 

l i e P i c a r d : W l , W5, W6 

C i n q Cases: CC3, CC9, CC102, CC104 

Takamaka: T l , 3343 + 0590 

D) R e c o r d e d i n t e r r e s t r i a l and p o o l s i t u a t i o n s . From f i l m s , 

f i l a m e n t o u s s h e e t s , a l g a l f e l t s , f l o a t i n g a t t h e s u r f a c e 

o f p o o l s , t h e a u f w u c h s o f l a r g e r p l a n t g r o w t h s , 

E) R e c o r d e d b y P o t t s (1977) f r o m l i e P i c a r d , l i e M a l a b a r , 

and Grande T e r r e y v e r y a b u n d a n t a t Passe Houareau, 

f o r m i n g b r i g h t g r e e n f i l m s o v e r t h e s u r f a c e o f s i l t i n 

t i d a l d e p r e s s i o n s . 



015772 P h o r m i d l u r n u s t e r i i Gomont 

A) F i l a m e n t s : 3.0 - 3.8 M-m w i d e ; many i n t e r t w i n e d t o 
f o r m a m u c i l a g i n o u s o r membranous expanded s h e e t . 
C e l l s : 2.3 - 3.8 )im w i d e ; 2.5 - 3.5 jam l o n g ; con
s t r i c t e d a t t h e c r o s s - w a l l s , e n d - c e l l r o u n d e d , 
w i t h o u t c a l y p t r a . S h e a t h : t h i n , i n d i s t i n c t , d i f f l u e n t 

B) G e i t l e r (1932) gave t h e s i z e r a n g e s as - t r i c h o m e s : 

3.0 - 4.0 fim w i d e . C e l l s : s h o r t e r t h a n b r o a d ; con

s t r i c t e d a t t h e c r o s s - w a l l s , e n d - c e l l r o u n d e d . Sheath: 

t h i n and t i g h t - f i t t i n g o r t h i c k and d i f f l u e n t . 

C) T h r e e p o p u l a t i o n s s t u d i e d : 

l i e P i c a r d : Wl 

Takamaka: T102, 3343 + 0590 

D) R e c o r d e d o n l y f r o m two w i d e l y s e p a r a t e d a r e a s . From 

f i l m s , f i l a m e n t o u s s h e e t s and a l g a l f e l t s . 
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0 1 5 7 7 3 P h o r m i d i u m f r a g i l e Gomont 

A) F i l a m e n t s : 1«4 - 2.8 ^m wide» a t t e n u a t e t o w a r d s t h e 

apex, many i n t e r t w i n e d t o f o r m an expanded, m u c i l a g i n o u s 

sheet„ C e l l s : 1.3 - 2.nm wide» d i s t i n c t l y c o n s t r i c t e d 

a t t h e c r o s s - w a l l s , e n d - c e l l r o u n d e d o r c o n i c a l , w i t h o u t 

c a l y p t r a . S h e a t h : i n d i s t i n c t , a l m o s t c o l o u r l e s s , 

d i f f l u e n t . 

B) G e i t l e r (1932) gave t h e s i z e r a n g e s as - t r i c h o m e s : 

1^2 - 3.0 Jim wide? a t t e n u a t e t o w a r d s t h e apex. C e l l s : 

1.2 - 3.0 Jim l o n g j d i s t i n c t l y c o n s t r i c t e d a t t h e c r o s s -

w a l l s , e n d - c e l l c o n i c a l , w i t h o u t c a l y p t r a , s h e a t h 

d i f f l u e n t . 

C) 43 p o p u l a t i o n s s t u d i e d : 

l i e P i c a r d : Wl, W2, W3, W4, W6, W7, W107, WHO, W113, 

W114, W115, W122, 0564 + 1017, 0600 + 0900 

^ l e M a l a b a r : MWlOl, ME104, ME107, 1394 + 1233 

Anse C e d r e s : A C l , AC103 

C i n q Cases: CC3, CCS, CCS, CC12, CC16, CC17, CC18, CC102, 

CC104, CC107, CC109 

Takamaka: T l , T2, T102, T122, 3367 + 0 6 3 1 , 3343 + 0590, 

3300 + 0300, 3420 + 0640, 3400 + 0600 

Grande T e r r e C e n t r a l : 2652 + 0378 

l i e E s p r i t : 1050 + 0620 

D) R e c o r d e d f r o m t e r r e s t r i a l and p o o l s i t u a t i o n s , w i d e s p r e a d , 

v e r y common and o f t e n a b u n d a n t . From f i l m s , f i l a m e n t o u s 

s h e e t s , a l g a l f e l t s , f l o a t i n g a t t h e s u r f a c e o f p o o l s , 

and i n t h e a u f w u c h s o f l a r g e r p l a n t g r o w t h s . 
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015802 P l e c t o n e m a boryanum Gomont 

A) F i l a m e n t s : 1.5 - 2.5 )im. C e l l s : 1,3 - 2^3 wide» 

1,0 - 2„3 iim l o n g , l o n g e r t o w a r d s t h e apex o f b r a n c h e s ^ 

d i s t i n c t l y c o n s t r i c t e d a t t h e c r o s s - w a l l s , e n d - c e l l 

r o u n d e d . S h e a t h : t h i n , a l m o s t c o l o u r l e s s . B r a n c h e s : 

s i n g l e and d o u b l e . 

B) G e i t l e r (1932) gave t h e s i z e r a n g e s as - t r i c h o m e s : 

l a 3 - 2,0 iim w i d e . C e l l s : q u a d r a t i c o r s h o r t e r t h a n 

b r o a d ; d i s t i n c t l y c o n s t r i c t e d a t t h e c r o s s - w a l l s ^ S h e a t h : 

t h i n , a l m o s t c o l o u r l e s s , 

C) 11 p o p u l a t i o n s s t u d i e d : 

l i e P i c a r d : Wl, W4, W9, WHO, W119 

l i e M a l a b a r : ME107, 1394 + 1233 

Anse C e d r e s : ACl 

C i n q Cases: CC12,CC112 

/ i l e E s p r i t : 1000 + 0600 

D) R e c o r d e d f r o m t e r r e s t r i a l and a q u a t i c s i t u a t i o n s , w i d e 

s p r e a d b u t r a r e , o c c a s i o n a l l y a b u n d a n t . From f i l m s , 

f i l a m e n t o u s s h e e t s , a l g a l f e l t s , o v e r mud, r o c k and o t h e r 

s u b s t r a t a , t h e auf w u c h s o f l a r g e r p l a n t g r o w t h s , t h e p l a n k t o n , 
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015806 P l e c t o n e m a g l o e o p h i l u m B o r z i 

A) F i l a m e n t s : 2.0 - 2,4 jxm w i d e ; many i n t e r t w i n e d t o 

f o r m p i n k s p h e r i c a l c o l o n i e s o r expanded s h e e t s . C e l l s : 

1,9 - 2,3 Jim w i d e ; 0,8 - 2,0 Jim l o n g ; o c c a s i o n a l l y 

s l i g h t l y c o n s t r i c t e d a t t h e c r o s s - w a l l s , e n d - c e l l 

r o u n d e d . S h e a t h : t h i n , a l m o s t c o l o u r l e s s , o f t e n h e a v i l y 

c a l c i f i e d . B r a n c h e s : s i n g l e , r a r e . 

B) G e i t l e r (1932) gave t h e s i z e r a n g e s as - c e l l s : 

2,0 - 2.5 iim w i d e ; q u a d r a t i c o r s h o r t e r t h a n b r o a d . 

S h e a t h : t i g h t - f i t t i n g , a l m o s t c o l o u r l e s s . B r a n c h e s : 

m o s t l y s i n g l e , 

C) 35 p o p u l a t i o n s s t u d i e d : 
A 

l i e P i c a r d : W l , W3, W4, W7, W9, W103, W104, W112, W113, 

W114, W119, Wl22, W127, 0500 + 0900 

A 

H e M a l a b a r : MWl, MWlOl, MW104, ME102 

Anse C e d r e s : AC103, AC109 

C i n q Cases: C C l , CC5, CC12, CC13, CC14, CC15, CC16, CC17, 

CC18, CC102, CC104 

Takamaka: T l , T118, T122 

D) W i d e s p r e a d , common and o f t e n a b u n d a n t . From f i l m s , 

f i l a m e n t o u s s h e e t s , a l g a l f e l t s , o v e r s i l t , mud, s o i l and 

r o c k , t h e a u f w u c h s o f l a r g e r p l a n t g r o w t h s , t h e p l a n k t o n . 

T h i s s p e c i e s o f t e n f o r m e d t h e m a j o r a l g a l c o n s t i t u e n t i n 

p o o l s , e s p e c i a l l y t h o s e w h i c h d r i e d o u t q u i c k l y . I t 

i n i t i a l l y f o r m e d s h e e t s o v e r b o t t o m mud, t h e s e - e v e n t u a l l y 

l i f t e d o f f f o r m i n g g l o b u l a r p i n k c o l o n i e s f l o a t i n g a t t h e 

s u r f a c e . 
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015807 P l e c t o n e m a g r a c i l l i m u m ( Z o p f . ) H a n s g i r g 

A) F i l a m e n t s : a v e r a g e w i d t h 2.9» many i n t e r t w i n e d t o 

f o r m a t h i n m u c i l a g i n o u s o r membranous expanded s h e e t . 

C e l l s : a v e r a g e w i d t h 2,7 jxmj a v e r a g e l e n g t h 3,8 jimj 

s l i g h t l y c o n s t r i c t e d a t t h e c r o s s - w a l l s , e n d - c e l l s 

r o u n d e d . S h e a t h : t h i n , a l m o s t c o l o u r l e s s . B r a n c h e s : 

s i n g l e and d o u b l e , numerous, 

B) G e i t l e r (1932) gave t h e s i z e r a n g e s as - f i l a m e n t s : 

2,0 - 4,0 Jim w i d e . C e l l s : 1 - 3 t i m e s l o n g e r t h a n b r o a d , 

S h e a t h : t h i n , a l m o s t c o l o u r l e s s . B r a n c h e s : s i n g l e and 

d o u b l e . 

C) Seven p o p u l a t i o n s s t u d i e d : 
A 

H e P i c a r d : Wl, 0500 + 0900 

C i n q Cases: CC104, 3900 + 0500 

Takamaka: T3, 3343 + 0590 

l i e E s p r i t : 1000 + 0600 

D) R e c o r d e d f r o m t e r r e s t r i a l and a q u a t i c s i t u a t i o n s , 

w i d e s p r e a d b u t n o t common, o c c a s i o n a l l y a b u n d a n t . From 

f i l m s , f i l a m e n t o u s s h e e t s and a l g a l f e l t s o v e r r o c k and 

o t h e r s u b s t r a t a . 



325 
015811 P l e c t o n e m a n o t a t u m S c h m i d l e 

A) F i l a m e n t s : 1,7 - 2,0 jim wide» g e n e r a l l y a few t o g e t h e r 

w i t h i n a common m u c i l a g e . C e l l s : 1,5 - 1.8 jxm wide? 

q u a d r a t i c t o l o n g e r t h a n broad» n o t c o n s t r i c t e d a t t h e 

c r o s s - w a l l s , e n d - c e l l r o u n d e d . S h e a t h : t h i n , a l m o s t 

c o l o u r l e s s . B r a n c h e s : s i n g l e and d o u b l e , r a r e , 

B) G e i t l e r (1932) gave t h e s i z e r a n g e s as - f i l a m e n t s : 

1,7 - 2,0 Jim w i d e j r a r e l y b u i l d i n g a t h a l l u s . C e l l s : 

2 - 3 t i m e s l o n g e r t h a n b r o a d j c y l i n d r i c a l , n o t c o n 

s t r i c t e d a t t h e c r o s s - w a l l s , e n d - c e l l r o u n d e d . S h e a t h : 

t h i n , a l m o s t c o l o u r l e s s . B r a n c h e s : s i n g l e and d o u b l e , r a r e , 

C) Two p o p u l a t i o n s s t u d i e d : 

l i e M a l a b a r : 3143 + 1185, 3143 + 1186 

D) R e c o r d e d o n l y f r o m two t e r r e s t r i a l s i t e s . F o r m i n g 

f i l a m e n t o u s s h e e t s o v e r r o c k , 

E) R e c o r d e d b y P o t t s ( 1 9 7 7 ) j p r e s e n t among Scytonema ma t s . 

La G i g i , he P i c a r d , 



324 
015815 P l e c t o n e m a t o m a s i n i a n u m B o r n e t 

A) F i l a m e n t s : 13,3 - 27.3 |im w i d e ; many i n t e r t w i n e d t o 

f o r m a dense o l i v e - g r e e n , brown o r a l m o s t b l a c k c o l o n y . 

C e l l s : 11,0 - 25,0 ^lm w i d e ; 3,0 - 4,0 |im l o n g ; s l i g h t l y 

c o n s t r i c t e d a t t h e c r o s s - w a l l s , e n d - c e l l r o u n d e d . Sheath; 

t h i c k , o c c a s i o n a l l y l a m e l l a t e , i n i t i a l l y c o l o u r l e s s , 

l a t e r y e l l o w t o b r o w n . B r a n c h e s : s i n g l e and d o u b l e , 

B) G e i t l e r (1932) gave t h e s i z e r a n g e s as - f i l a m e n t s : 

11,0 - 18,0 nm w i d e , o c c a s i o n a l l y up t o 24„0 nm w i d e . 

C e l l s : 11,0 - 22,0 ^lm w i d e ; 3,0 - 9,0 lira l o n g ; c o n 

s t r i c t e d a t t h e c r o s s - w a l l s , o c c a s i o n a l l y g r a n u l a t e , 

e n d - c e l l r o u n d e d . S h e a t h : up t o 3.0 |am t h i c k , l a m e l l a t e , 

i n i t i a l l y c o l o u r l e s s , l a t e r y e l l o w - b r o w n , 

C) Two p o p u l a t i o n s s t u d i e d : 

l i e M a l a b a r : MWl 

C i n q Cases: CClOl 

D) R e c o r d e d f r o m o n l y two w e l l - s e p a r a t e d s i t e s . F o r m i n g 

dense c o l o n i e s f l o a t i n g a t t h e s u r f a c e o f p o o l s . 



325 
015931 P l e u r o c a p s a s p . 4 jim 

A) The A l d a b r a n p o p u l a t i o n s were e x t r e m e l y v a r i a b l e i n 

f o r m and s i z e r a n g e . D e s c r i p t i o n s o f s p e c i e s i n t h e 

l i t e r a t u r e o f t e n merged w i t h o u t any c l e a r g u i d e l i n e s as 

t o how t o s e p a r a t e them. For t h e s e r e a s o n s no a t t e m p t 

has been made t o a l l o c a t e b i n o m i a l s a t p r e s e n t . 

Forms were o b s e r v e d on A l d a b r a w h i c h r e s e m b l e d t h e 

f o l l o w i n g s p e c i e s ; P l e u r o c a p s a a u r a n t i a c a G e i t l e r , 

P̂ . c r e p i d i n i u m C o l l i n s , P. f l u v i a t i l i s 

L a g e r h e i m , P̂ . f u l i g i n o s a Hauck, P̂ . m i n o r H a n s g i r g emend. 

G e i t l e r . 

C) 88 p o p u l a t i o n s s t u d i e d : 
A 

H e P i c a r d : Wl , W2 , W3, W4, W5, W6 , W7 , W9, Wl03, Wl04, 

W107, WHO, W i l l , W113, W114, W l l 5 , W l l 6 , W117, 

W119, W120, W122, W127, 0600 + 0900, 0565 + 

1014, 0500 + 0900, 0619 + 0900, 0590 + 0920, 

0619 + 0 9 9 1 , 0575 + 0976, 0564 + 1017 

l i e M a l a b a r : MWl, MWlOl, MW103, MW104, MElOl, ME102, MW103, 

ME104, ME107, ME108, M E l l l , 1394 + 1233, 

3143 + 1186 

Anse C e d r e s : flCl, AC2, AC3, AC4, A C l O l , AC103, AC109, 

AC 111 , AC 112 

C i n q Cases: CC2, CC3, CC5, CC9, CCIO, CC13, CC14, CC15, 

CC17, CC18, C C l O l , CC102, 3841 + 0622, 

3841 + 0623, 3962 + 0 5 8 1 , 3912 + 0615 

Takamaka: T l , T2, T3, T102, T103, T108, T122, T124, T125, 

3345 + 0 5 5 1 , 3300 + 0300, 3343 + 0590, 3367 + 

0631 , 3400 + 0600 



326 
Grande T e r r e C e n t r a l : SClOl , SC102 
A 
H e E s p r i t : . 1000 + 0600 

D) W i d e s p r e a d , common and o f t e n v e r y a b u n d a n t . From 

f i l m s , f i l a m e n t o u s s h e e t s , f e l t s on r o c k and o t h e r 

s u b s t r a t a , more r a r e l y among l a r g e r a l g a l c o l o n i e s , 

t h e p l a n k t o n and t h e aufwuchs o f l a r g e r p l a n t g r o w t h s 



327 

P l e u r o c a p s a sp 
>4 :̂ 8 )im 

10|IM 



328 
015932 P l e u r o c a p s a s p . > 4 ^ 8 jim 

A) See a l s o 015931 P l e u r o c a p s a sp. ^ 4 m̂. 

C) 68 p o p u l a t i o n s s t u d i e d : 

l i e P i c a r d : Wl , W2, W3, W4, W6, W7, WHO, W112, WH3, 

WH4, W115, WH6, W119, W120, W127, 0600 + 0900, 

0564 + 1017, 0565 + 1014, 0500 + 0900, 0590 + 

0920 . 

l i e Malabar: MWl, MW103, MW104, MElOl, ME102, ME103, ME104, 

ME107, ME108, M E l l l , 1394 + 1233, 3143 + 1186 

Anse C e d r e s : A C l , AC2, AC3, AC4, A C l O l , AC103, AC109, A C l H , 

AC112 

C i n q C a s e s : CC2,CC3, CC5 , CC9, CC12, CC13, CC14, CC17, CC18, 

CC102, CC104, 3841 + 0622, 3841 + 0623, 3962 + 

0581 , 3912 + 0615 

Takamaka: T2, T102, T103, T122, T125 , 3345 + 0551 , 

3343 + 0590, 3400 + 0600 

D) Widespread, common and o f t e n abundant. From f i l m s , 

f i l a m e n t o u s s h e e t s and f e l t s on rock and oth e r s u b s t r a t e s . 



329 

015933 P l e u r o c a p s a s p . > 8 ^ 16 jim 

A) See a l s o 015931 P l e u r o c a p s a sp. ^ 4 jim 

C) T h r e e p o p u l a t i o n s s t u d i e d : 

l i e P i c a r d : Wl, 0600 + 0900 

Anse C e d r e s : ACl12 

D) W i d e s p r e a d b u t uncommon. From f i l a m e n t o u s s h e e t s and 

f e l t s on r o c k . 



330 
015934 P l e u r o c a p s a s p . > 1 6 |im 

A) See a l s o 015931 P l e u r o c a p s a s p . ^ 4 jim 

C) One p o p u l a t i o n s t u d i e d : 

Anse C e d r e s : AC112 

D) R e c o r d e d o n l y on one o c c a s i o n , among o t h e r a l g a e i n 

a f i l a m e n t o u s s h e e t on r o c k . 



331 
016003 P o r p h y r o s i p h o n n o t a r i s i i (Menegh.) K u t z i n g 

A) F i l a m e n t s : many t o g e t h e r , d e n s e l y a g g r e g a t e d . C e l l s : 

a v e r a g e w i d t h 14.0 jim; a v e r a g e l e n g t h 6.0 jim; s l i g h t l y 

c o n s t r i c t e d a t t h e c r o s s - w a l l s , e n d - c e l l r o u n d e d . 

S h e a t h : t h i c k , l a m e l l a t e , r e d t o p u r p l e , i n y o u n g e r 

f i l a m e n t s a l m o s t c o l o u r l e s s . 

B) G e i t l e r (1932) gave t h e siiz e r a n g e s as - c e l l s : 8.0 -

19.0 Jim w i d e ; 4.5 - 12.0 jim l o n g , c o n s t r i c t e d o r n o t 

c o n s t r i c t e d a t t h e c r o s s - w a l l s . 

C) One p o p u l a t i o n s t u d i e d : 

C i n q Cases: 3900 + 0500 

D) R e c o r d e d o n l y on one o c c a s i o n , f r o m a l g a l f i l a m e n t s 

g r o w i n g o v e r r o c k s and s h e l l s a t t h e b o t t o m o f a deep 

h o l e i n champignon. 



332 
016101 Pseudanabaena c a t e n a t a L a u t e r b o r n 

A) T r i c h o m e s : a v e r a g e w i d t h 2,5 jim; s i n g l e o r a few 

t o g e t h e r . C e l l s : a v e r a g e l e n g t h 3,0 Jim; c y l i n d r i c a l , 

end c e l l t r u n c a t e d . 

I t i s p o s s i b l e t h a t a number o f t h e r e c o r d s f o r t h i s 

s p e c i e s were h o r m o g o n i a o f o t h e r a l g a e such as Anabaena, 

C y l i n d r o s p e r m u m and N o s t o c , as h o r m o g o n i a o f t h e s e 

g e n e r a seen i n c u l t u r e were a l m o s t i d e n t i c a l t o t h e 

f o r m s o f Pseudanabaena r e c o r d e d on A l d a b r a . 

B) G e i t l e r (1932) gave t h e s i z e r a n g e s as - t r i c h o m e s : 

2.0 jim w i d e . C e l l s : 3.0 Jim l o n g ; e n d - c e l l s t r u n c a t e d . 

C) 24 p o p u l a t i o n s s t u d i e d : 

H e P i c a r d : Wl , W4, W120 

Anse C e d r e s : A C l , AC2, AC3, A C l O l , AC103 

C i n q Cases: CC2, CC3, CC5, eC9, CCi2 CC105, CC107 

Takamaka: T l , T2, T102, T103, T118, T 1 2 1 , T122, T125 

D) W i d e s p r e a d and common. From f i l m s , f i l a m e n t o u s f l o e s , 

o v e r mud, r o c k , wood and o t h e r s u b s t r a t a , t h e aufwuchs 

o f l a r g e r p l a n t g r o w t h s , t h e p l a n k t o n . 



335 
016103 Psetidanabaena s c h m i d l e l Jaag 

A) T r i c h o m e s : 5.0 - 7,4 Jim wide» average width 6,2 M-in. 

C e l l s : a v erage l e n g t h 4,7 fimj d e e p l y c o n s t r i c t e d a t the 

c r o s s - w a l l s , b r o a d l y o v a t e t o h e m i s p h e r i c a l , 

B) D e s i k a c h a r y (1959) gave the s i z e ranges as - t r i c h o m e s : 

6,0 - 7,0 Jim wide. C e l l s : g e n e r a l l y as long as broad, 

C) Two p o p u l a t i o n s s t u d i e d : 

l i e P i c a r d : W3, W4 

D) Recorded o n l y from l i e P i c a r d , i n a l g a l f e l t s over rock 

and the p l a n k t o n . 



334 
016104 Pseudanabaena s c h m i d l e i J a a g var. g r a c i l i s S k u j a 

A) T r i c h o m e s : average w i d t h 3,7 ^im. C e l l s : average l e n g t h 

3,5 ^lm^ b r o a d l y - o v a t e to hemispherical„ 

B) D e s i k a c h a r y (1959) gave the s i z e ranges as - t r i c h o m e s : 

3,5 - 4 i 0 M.m wide. C e l l s : g e n e r a l l y as long as broad. 

C) One p o p u l a t i o n s t u d i e d : 

C i n q C a s e s : CC2 

D) Only r e c o r d e d once, from an a l g a l f i l m o v e r l y i n g mud. 



335 
016301 R a d a i s i a cornuana Sauvageau 

A) C o l o n y : a brown t o b l a c k f i l m or c r u s t c o n s i s t i n g of 

a b a s a l s e c t i o n of d e n s e l y packed c e l l s and an upper 

s e c t i o n of u p r i g h t , r a d i a t i n g f i l a m e n t s . C e l l s : 

3,3 - 4,2 iim w i d e j 4,0 - 5,5 ^lm long» b r i g h t b l u e - g r e e n 

w i t h a t h i n almost c o l o u r l e s s membrane, 

B) G e i t l e r (1932) gave the s i z e ranges as - c e l l s : 4,0 -

6,0 m̂ w i d e j 2,0 - 5,0 |im l o n g . R a d i a t i n g f i l a m e n t s : 

60,0 - 120,0 M.m l o n g . Colony: e n c r u s t i n g , b r i g h t 

b l u e - g r e e n , 

C) F i v e p o p u l a t i o n s s t u d i e d : 

l i e P i c a r d : Wl, W2, W5, W6 

Anse C e d r e s : AC111 

D) Recorded from o n l y two w i d e l y s e p a r a t e d a r e a s . From 

among o t h e r a l g a e i n f i l m s , f i l a m e n t o u s s h e e t s and f e l t s 

o v e r l y i n g r o c k , o c c a s i o n a l l y on dead wood. 



336 
016602 S c h l z o t h r i x a r e n a r i a (Berk,) Gomont 

A) F i l a m e n t s : up to 10,0 |im wide? o f t e n c o n t a i n i n g many 

t r i c h o m e s , many i n t e r t w i n e d to form a t h i n , b l u e - g r e e n 

expanded s h e e t , T r i c h o m e s : 2,0 - 3^0 \ira wide» 3,0 - 5,7 

(Am longi o c c a s i o n a l l y s l i g h t l y c o n s t r i c t e d a t the c r o s s -

w a l l s , e n d - c e l l p o i n t e d , c o n i c a l , v e r y r a r e l y rounded. 

S h e a t h i n lower p o r t i o n s t h i c k and l a m e l l a t e , i n upper' 

p o r t i o n s t h i n and n o n - l a m e l l a t e , almost c o l o u r l e s s t o 

l i g h t brown. B r a n c h e s : numerous f i n g e r - l i k e , 

B) G e i t l e r (1932) gave the s i z e r anges as - t r i c h o m e s : 

1„5 - 3.0 jim wide. C e l l s : up to 5.0 fim long» not 

c o n s t r i c t e d o r c o n s t r i c t e d a t the c r o s s - w a l l s , 

C) 12 p o p u l a t i o n s s t u d i e d : 

l i e P i c a r d : W2, W4, W7, W104, W107, 0600 + 0900, 0564 + 1017 

l i e Malabar: 1394 + 1233 

C i n q C a s e s : 3900 + 0500 

Takamaka: T3, T102 

Grande T e r r e C e n t r a l : S C l O l 

D) Recorded from t e r r e s t r i a l and a q u a t i c s i t u a t i o n s , 

o f t e n forming the main a l g a l c o n s t i t u e n t i n some samples. 

From among o t h e r a l g a e i n f i l m s , f i l a m e n t o u s s h e e t s , and 

a l g a l f e l t s o v e r sand and r o c k . 

A A 

E) Recorded by P o t t s (1977) from l i e P i c a r d , l i e Malabar 

and Grande T e r r e , abundant among o t h e r a l g a l communities, 

e s p e c i a l l y t h o s e dominated by S c h i z o t h r i x c a I c i c o l a . 



337 
016604 S c h i z o t h r i x c a l c i c o l a (Agardh) Gomont 

A) F i l a m e n t s : 1,5 - 8,0 m̂ w i d e j never c o n t a i n i n g many 

t r i c h o m e s . T r i c h o m e s : 1,0 - 2,0 iim wide. C e l l s : 1.5 - 5,0 

Jim l o n g j not c o n s t r i c t e d a t the c r o s s - w a l l s , e n d - c e l l 

rounded or c o n i c a l . S h e a t h : t i g h t - f i t t i n g , o c c a s i o n a l l y 

l a m e l l a t e . B r a n c h e s : r a r e . 

I have extended t h e d e f i n i t i o n of t h i s s p e c i e s to i n c l u d e 

c e l l s up to 2,0 fim, 

B) G e i t l e r (1932) gave the s i z e ranges as - t r i c h o m e s : 

1,0 - 1,7 [im wide. C e l l s : 2,0 - 6>,0 |im long* not 

c o n s t r i c t e d a t the c r o s s - w a l l s , e n d - c e l l rounded or 

c o n i c a l . S h e a t h : i n i t i a l l y t h i n and t i g h t - f i t t i n g , l a t e r 

wide and s l i g h t l y l a m e l l a t e . 

C) T h r e e p o p u l a t i o n s s t u d i e d : 

l i e P i c a r d : 0591 + 0921 

l i e Malabar: 1394 + 1233 

Takamaka: 3367 + 0631 

D) Recorded o n l y from t e r r e s t r i a l s i t u a t i o n s . From among 

the l i v e r w o r t R i c c i a o v e r l y i n g s o i l , 

A A 

E) Recorded by P o t t s (1977) from l i e P i c a r d , l i e Malabar, 

Grande T e r r e , l i e S y l v e s t r e and l i e s Moustiquej abundant 

on l i e s Moustique, forming s t r a t i f o r m s t r o m a t o l i t e s w i t h 

M i c r o c o l e u s c h t h o n o p l a s t e s , e l s e w h e r e v e r y abundant as 

the dominant s p e c i e s i n p i n k - c o l o u r e d c r u s t s and mats. 



333 
016752 Scytonema sp., > 8 ^ 12 jim s h e a t h s h a v i n g p a r a l l e l l a y e r s 

A) Colony: composed of h o r i z o n t a l and e r e c t f i l a m e n t s 

forming c u s h i o n s , f e l t s or t h i n h o r i z o n t a l s h e e t s , 

o l i v e - g r e e n , brown to almost b l a c k . F i l a m e n t s : average 

w i d t h 18.0 Jim. C e l l s 8.0 - 16.0 lim wide; up to 14,0 [xm 

l o n g , g e n e r a l l y s h o r t e r than broad. Sheath: w i t h 

p a r a l l e l l a m e l l a t i o n s , i n i t i a l l y c o l o u r l e s s , l a t e r brown. 

Pr o b a b l y o n l y one s p e c i e s p r e s e n t . The s i z e range of 

t h i s s p e c i e s c o v e r e d two o t h e r ' s p e c i e s ' number s i z e 

range c a t e g o r i e s : 016753 Scytonema sp., > 1 2 16 ^im 

s h e a t h s h a v i n g p a r a l l e l l a y e r s and 016754 Scytonema sp. 

!> 16 fj.m s h e a t h s h a v i n g p a r a l l e l l a y e r s . P o s s i b l y 

S_. o c e l l a t u m Lyngbye. 

C) One p o p u l a t i o n s t u d i e d : 

Grande T e r r e C e n t r a l : S C l O l 

D) Recorded o n l y on one o c c a s i o n , from f i l a m e n t s o v e r l y i n g 

r o c k . 
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016753 Scytonema sp., > 12 ^ 16 jim Sheaths h a v i n g p a r a l l e l l a y e r s 

A) P r o b a b l y the same s p e c i e s d e s c r i b e d under 016752 

Scytohema sp., ^ 8 12 îm s h e a t h s having p a r a l l e l 

l a y e r s . 

C) One p o p u l a t i o n s t u d i e d : 

Grande T e r r e C e n t r a l : S C l O l 

D) Recorded o n l y on one o c c a s i o n , from f i l a m e n t s o v e r l y i n g 

rock . 



016754 Scytonema s p . , ^ 1 6 m̂ s h e a t h s h a v i n g p a r a l l e l l a y e r s 

A) P r o b a b l y the same s p e c i e s d e s c r i b e d under 016752 

Scytonema sp. , ̂  8 12 |im s h e a t h s h a v i n g p a r a l l e l 

l a y e r s . 

C) One p o p u l a t i o n s t u d i e d : 

l i e P i c a r d : 0610 + 1140, 0618 + 0991 

D) From a l g a l f e l t s o v e r l y i n g r o c k , s o i l and on the t r u n k s 

of Cocos n u c i f e r a . 
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016901 S p i r u l l n a s u b s a l s a O e r s t e d ejc Gomont 

A) T r i c h o m e s : average w i d t h 1.5 ^lm^ s i n g l e or a few t o g e t h e r . 

Winds of t r i c h o m e : average w i d t h 4.0 Jimj t i g h t l y wound 

t o g e t h e r , c r o s s - w a l l s i n d i s t i n c t . 

B) G e i t l e r (1932) gave the s i z e ranges as - t r i c h o m e s : 

1.0 - 2,0 |im wide. S p i r a l s : 3,0 - 5,0 Jim w i d e j v e r y 

c l o s e t o g e t h e r , 

C) Seventeen p o p u l a t i o n s s t u d i e d : 

l i e Malabar: MWlOl 

Anse C e d r e s : AC3, AC103 

C i n q C a s e s : CC2, CC3, CC5, CC9, CC12, CC15, CC17, CC107 

Takamaka: T l , T103, T118, T121, T124, T125 

D) Widespread common and o c c a s i o n a l l y abundant. Though 
A 

a b s e n t from f r e s h w a t e r p o o l s on l i e P i c a r d i t was 
A 

abundant i n the b r a c k i s h w a t e r s a t La G i g i , l i e P i c a r d , 

From f i l m s over mud, r o c k and o t h e r s u b s t r a t a , o c c a s i o n a l l y 

i n the aufwuchs of l a r g e r p l a n t growths and i n the p l a n k t o n . 
A A 

E) Recorded by P o t t s (1977) from l i e P i c a r d , H e Malabar 

and Grande T e r r e y v e r y abundant, o f t e n forming b r i g h t 

b l u e - g r e e n s h e e t s over the s u r f a c e of s i l t . 

F ) D e s i k a c h a r y (1959) l i s t e d many r e c o r d s from among oth e r 

a l g a e , on dead l e a v e s i n s t a g n a n t w a t e r s , wet s o i l , and 

b r a c k i s h ponds i n Burma, Cey l o n and I n d i a ; from s a l t pans, 

C u r a s a o ( K o s t e r , 1 9 6 3 ) j l i t t o r a l zone, Oahu, P a c i f i c 

(Khan, 1 9 6 9 ) , 
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016933 S p i r u l i n a g i g a r i t e a Schmidle > 2 ^ 4 m̂ 

A) T r i c h o m e s : 3,0 - 3,3 |im wide. S p i r a l s : average width 

10.0 nm» d i s t a n c e between s p i r a l s 2.5 ^m» c r o s s - w a l l s 

i n d i s t i n c t . 

B) G e i t l e r (1932) gave the s i z e r anges as - t r i c h o m e s : 

3.0 - 4,0 |im wide. S p i r a l s : 11„0 - 16,0 \im wide? 

r e g u l a r l y t a p e r e d towards the apex„ 

C) One p o p u l a t i o n s t u d i e d : 

C i n q C a s e s : CC17 

D) Recorded o n l y once, among o t h e r a l g a e f l o a t i n g a t the 

s u r f a c e of a p o o l . 
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01745 2 Synechococcus cedrorum Sauvageau > 2 ^ 4 )am 

A) C e l l s : a v erage w i d t h 3,0 Hmj average l e n g t h 6.0 Mni» 

dark b l u e - g r e e n , I have extended the d e f i n i t i o n of 

t h i s s p e c i e s to i n c l u d e c e l l s 2,5 - 2.9 Hm wide. 

The s i z e range of t h i s ' s p e c i e s ' number a l s o i n c l u d e s 

the r e l e v a n t s i z e r a n g e s of the f o l l o w i n g s p e c i e s : 

S y n echococcus m i n u s c u l a Woronichin S_, •|3c».vlekii E r c e g o v i c , 

Sa s a l i n a W i s l o u c h , 

B) G e i t l e r (1932) gave the s i z e r anges as - c e l l s : 3,0 - 4,0 

Jim wide» 5.0 - 10,0 Jim l o n g , 

C) F i v e p o p u l a t i o n s s t u d i e d : 

l i e P i c a r d : W2, W104 

Anse C e d r e s : AC103 

Takamaka: T2 

D) Widespread, r a r e and never abundant. From f i l m s o v e r l y i n g 

mud, o c c a s i o n a l l y i n the p l a n k t o n . 
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0 1 7 4 5 3 S y n e c h o c o c c u s s p . n o t a bove > 4 ^ 6 jim 

A) C e l l s : 5.0 - 6.0 )J.m w i d e ; a v e r a g e l e n g t h 7.8 |im; 

l i g h t b l u e - g r e e n . 

B) T h e r e i s no s u i t a b l e b i n o m i a l w h i c h w o u l d c o v e r t h i s 

' s p e c i e s ' number s i z e r a n g e c a t e g o r y . 

C) Two p o p u l a t i o n s s t u d i e d : 

l i e P i c a r d : W107 

T a k a m a k a : T125 

D) R e c o r d e d on o n l y two o c c a s i o n s from w i d e l y s e p a r a t e d 

p o o l s . From f i l m s o v e r l y i n g mud. 
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017454 Synechococcus b r u n n e o l u s Rabenhorst > 6 ^ 8 jim 

A) C e l l s : average w i d t h 6.5 p-m; average l e n g t h 8.5 jxm; 

s i n g l e or two t o g e t h e r , dark o l i v e - g r e e n . 

As t h e lower s i z e range f o r t h i s s p e c i e s i s g i v e n as 

5.0 lira, t h i s ' s p e c i e s ' number and s i z e range e x c l u d e 

t h a t p a r t of the c e l l range 5.0 - 6,0 )im. C e l l s i n t h i s 

range would t h u s be coded under the p r e v i o u s number, 

017453 Synechococcus > 4 ^ 6 |im. As the upper s i z e 

range f o r t h i s s p e c i e s i s g i v e n as 11,0 jim, t h i s ' s p e c i e s ' 

number and s i z e range e x c l u d e t h a t p a r t of the c e l l range 

8.1 - 11,0 Jim. C e l l s i n t h i s range would be i n c l u d e d 

under 017455 Synechococcus a e r u g i n o s u s > 8 ^ 16 )im. 

B) G e i t l e r (1932) gave the s i z e r anges as - c e l l s : 5,0 -

11.0 |im wide; up t o t w i c e as long as broad; s i n g l e or 

two to four t o g e t h e r , brownish b l u e - g r e e n . 

C) One p o p u l a t i o n s t u d i e d : 

Anse C e d r e s : AC2 

D) Recorded o n l y once, i n a f i l m o v e r l y i n g mud. 

E) Recorded by P o t t s (1977) , p r e s e n t among o t h e r a l g a l 

communities B a s i n L e b i n e , I l e P i c a r d . 
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01745 5 Synechococcus a e r i g i n o s u s N a g e l i > 8 < 16 |im 

A) C e l l s : 8.5 - 15.5 Jim wide» 10,0 - 12.0 Jim l o n g ; 

s i n g l e , o c c a s i o n a l l y two t o g e t h e r , h e m i s p h e r i c a l to 

e l l i p t i c a l , dark b l u e - g r e e n to o l i v e - g r e e n . As the 

lower s i z e range of t h i s s p e c i e s i s g i v e n as 7.0 jim, 

t h i s ' s p e c i e s ' number and s i z e range exclude t h a t p a r t of 

the c e l l s range 7.0 - 8.0 |im. C e l l s i n t h i s range would 

be coded under the p r e v i o u s number 01745 4 Synechococcus 

b r u n n e o l u s > 6 ^ 8 jim. 

B) G e i t l e r (1932) gave the s i z e ranges as - c e l l s : 

7.0 - 16.0 Jim wide? up t o t w i c e as long as broadj 

e l l i p s o i d t o c y l i n d r i c a l , c e l l s m o stly s i n g l e , l a t e r 

d i v i d i n g i n t o two. 

C) 11 p o p u l a t i o n s s t u d i e d : 

^ l e P i c a r d : Wl , W2, W104, W116, W120 

l i e Malabar: ME103 

C i n q C a s e s : CC5, CC15, CC16, CC105 

Takamaka: T102 

D) Widespread and o c c a s i o n a l l y abundant. From f i l m s over 

mud, i n the aufwuchs of l a r g e r p l a n t growths and 

o c c a s i o n a l l y the p l a n k t o n . 
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017456 Synechococcus euryphyes G. Beck >16 ^ 32 )im 

A) C e l l s : 17.0 - 31.5 llm .wide; 20 .0 - 35 .0 jim long; 

b r o a d l y rounded, h e m i s p h e r i c a l to o v a t e , dark b l u e -

g r e e n to o l i v e - g r e e n . As the lower s i z e range of t h i s 

s p e c i e s i s g i v e n as 20.7 jim, I have extended the s i z e 

range to i n c l u d e c e l l s i n the s i z e range 16.1 - 20.7 pim. 

As the upper s i z e range of t h i s s p e c i e s i s g i v e n as 

41.0 Jim, t h i s ' s p e c i e s ' number and s i z e range e x c l u d e 

t h a t p a r t of the c e l l range 32.1 - 41.0 jim. C e l l s i n 

t h i s range would be coded under 017457 Synechococcus 

major S c h r o t e r > 32 ^ 6 4 |im. 

B) G e i t l e r (1932) gave the s i z e ranges as - c e l l s : 20.7 -

41.0 Jim wide (mostly 31.0 - 32.7 Jim).; 22.4 Jim long. 

C) 16 p o p u l a t i o n s s t u d i e d : 

' l i e P i c a r d : Wl , W6, W103, W i l l , W115 

I c l e Malabar: MWlOl 

Anse C e d r e s : AClOl 

C i n q C a s e s : CC3 , CC9 , CC14, CCl5 

Takamaka: T l , T103 

Grande T e r r e : SC102 

D) Widespread, never v e r y abundant. From f i l m s , f i l a m e n t o u s 

s h e e t s over mud, rock and o t h e r s u b s t r a t a , the aufwuchs 

of l a r g e r p l a n t growths and the p l a n k t o n . 
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017457 Synechococcus maior S c h r f i t e r >32 jim 

A) C e l l s : 33.0 - 41.0 jim wide; h e m i s p h e r i c a l to e l l i p s o i d a l , 

s o l i t a r y or two t o g e t h e r , dark o l i v e - g r e e n . 

As the lower s i z e range f o r t h i s s p e c i e s i s g i v e n a t 

19.0 Jim t h i s ' s p e c i e s ' number and s i z e range e x c l u d e 

t h a t p a r t of the c e l l range 19.0 - 32.0 jim. C e l l s i n 

t h i s range would be coded under 017456 Synechococcus 

euryphes G. Beck sp. >'16 ^ 32 jim. 

The s i z e range of t h i s ' s p e c i e s ' number a l s o i n c l u d e s 

the r e l e v a n t s i z e ranges of the f o l l o w i n g s p e c i e s : 

Synechococcus euryphyes G. Beck. 

B) Starmach (1966) gave the s i z e range as - c e l l s : 19.0 -

42.0 Jim wide. 

C) Two p o p u l a t i o n s s t u d i e d : 

'I'le P i c a r d : W122 

Takamaka: T3 

D) Widespread, r a r e . From among f l o a t i n g f i l a m e n t o u s f l o e s . 
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017469 Synechococcus s p . (A. D.) A. 

A) C e l l s s i n g l e or two t o g e t h e r , l i g h t to b r i g h t b l u e -

g r e e n , h e m i s p h e r i c a l to almost s p h e r i c a l , 10.0 - 12.0 

Jim wide, 8.0 - 14.0 iim l o n g . The c e l l s u r f a c e covered 

w i t h -evenly d i s t r i b u t e d s p i n e s , 3.0 - 6.0 |im long. 

A c t i v e l y m o t i l e . 

C) 2 p o p u l a t i o n s s t u d i e d : 

Anse C e d r e s : ACl 

Takamaka: T103 

D) Recorded o n l y f o r two p o o l s , abundant over the s u r f a c e 

of mud i n pool T103, among o t h e r a l g a e . Over mud and 

among o t h e r a l g a e i n f i l a m e n t o u s s h e e t s on rock pool 

ACl . 

E) Not r e c o r d e d . 
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017602 T o l y p o t h r i x b y s s o i d e a ( B e r k e l e y ) K i r c h n e r 

A) F i l a m e n t s : 10.9 - 15.0 )im wide? many i n t e r t w i n e d to 

form f e l t s or c u s h i o n s w i t h a lower s e c t i o n of 

h o r i z o n t a l f i l a m e n t s and an upper s e c t i o n of v e r t i c a l 

f i l a m e n t s . C e l l s : 8.1 - 11.4 |im wide; 3.9 - 7.5 m̂ 

l o n g . H e t e r o c y s t s : 9.9 - 16.5 l̂m wide; 5.3 - 23.8 ̂ irn 

l o n g ; i n t e r c a l a r y h e t e r o c y s t s c y l i n d r i c a l , double-pored; 

h e t e r o c y s t s a t the b a s e s of b r a n c h e s , h e m i s p h e r i c a l , 

s i n g l e pored. S h e a t h : i n i t i a l l y almost c o l o u r l e s s and 

n o n - l a m e l l a t e , l a t e r y e l l o w to brown, and l a m e l l a t e . 

B) G e i t l e r (1932) gave the s i z e ranges as - f i l a m e n t s : 

10.0 - 15.0 |im wide. C e l l s 9.0 - 11.0 m̂ wide; 0.5 -

0.3. times as long as broad; b a r r e 1 shaped. H e t e r o c y s t s : 

s i n g l e or double. S h e a t h : t h i n , t i g h t - f i t t i n g , w r i n k l e d , 

l a m e l l a t e , y e l l o w to brown. 

C) 58 p o p u l a t i o n s s t u d i e d : 

l i e P i c a r d : Wl , W2 , W3, W4 , W5 , W7 , W9 , W104, W107, WHO, 

W114, W115, W117, W118, W119, 0600 + 0900, 

0609 + 0900, 0599 + 0901, 0500 + 0900, 

0618 + 0991, 0564 + 1017, 0575 + 0976, 0594 + 

0956, 0595 + 0962, 0605 + 0962, 0607 + 0965, 

0606 + 0963, 0500 + 1000, 0610 + 1140, 0619 + 

0990, 0591 + 0921, 0590 + 0920. 

l i e Malabar: 1394 + 1233, 3142 + 1185, 3143 + 1186 

Anse C e d r e s : AC3 

C i n q C a s e s : CC5 , CC9 , CC1 12 , 3900 + 0500 , 3841 + 0623 , 

3980 + 0590 

Takamaka: T2 , T102 , 3345 + 0551 , 3343 + 0590 , 3367 + 0631 , 

3400 + 0600, 3420 + 0640 
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Grande T e r r e C e n t r a l : S C l O l , 2652 + 0378 

l i e E s p r i t : 1050 + 0620, 1000 + 0600 

D) P r o b a b l y the commonest b l u e - g r e e n a l g a on the a t o l l . 

Forming f e l t s e s p e c i a l l y near the edge of p o o l s , c u s h i o n s 

i n d e p r e s s i o n s i n p l a t i n , t h i n h o r i z o n t a l s h e e t s over 

champignon and the base of t r u n k s of Cocos n u c i f e r a . 

I t s o c c u r r e n c e i n p o o l s p r o b a b l y due to inwash as pool 

m a t e r i a l tended t o be dead or v e r y u n h e a l t h y . Many 

o t h e r a l g a e l i v i n g w i t h i n the t h a l l u s ^ 

A 

E) Recorded by P o t t s (1977) from l i e P i c a r d , and Grande T e r r e , 

o ver r o c k s a t the extreme upper p a r t of the i n t e r t i d a l 

zone of t i d a l d e p r e s s i o n s , 

F) From damp r o c k s , and t r e e t r u n k s and such l i k e ; c o s m o p o l i t a n , 

( G e i t l e r , 1 9 3 2 ) ; on t r e e t r u n k s and on moist s o i l ; Lahore 

(Ghose, 1919); C a l c u t t a ( B r u h l and B i s w a s , 1922 ) . 
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017603 T o l y p o t h r i x b y s s o i d e a ( B e r k e l e y ) K i r c h n e r v a r . p o l y c l a d u s 

Fremy 

A) F i l a m e n t s : 11.0 - 23.3 fim wide; forming h o r i z o n t a l 

s h e e t s . C e l l s : 9.0 - 15.0 |am wide j 4.0 - 6.7 )im l o n g . 

H e t e r o c y s t s : 10.0 - 17.0 fim wide; 7.0 - 25.0 )am l o n g ; 

i n t e r c a l a r y ; c y l i n d r i c a l , double pored; b a s a l ; hemi

s p h e r i c a l , s i n g l e - p o r e d . S h e a t h : i n i t i a l l y almost 

c o l o u r l e s s and n o n - l a m e l l a t e , l a t e r y e l l o w to brown 

and l a m e l l a t e . 

B) G e i t l e r (1932) gave the s i z e ranges as - f i l a m e n t s : 

up to 22.0 |im wide. C e l l s : up to 16.0 |im wide. 

C) One p o p u l a t i o n s t u d i e d : 

Takamaka: T2 

D) Recorded o n l y on one o c c a s i o n . Forming t h i n h o r i z o n t a l 

s h e e t over r o c k . 
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017606 T o l y p o t h r i x d i s t o r t a K u t z i n g 

A) F i l a m e n t s : 9,0 - 13,0 m̂ wide» many i n t e r t w i n e d to 

form a t h i n , b l u e - g r e e n , m u c i l a g i n o u s s h e e t . C e l l s : 

9„0 - 11.0 jam wide? average l e n g t h 5,0 |im» s l i g h t l y 

c o n s t r i c t e d a t the c r o s s - w a l l s , b r i g h t - b l u e - g r e e n , 

H e t e r o c y s t s : average w i d t h 11,0 |imj up to 21,0 nm l o n g , 

i n t e r c a l a r y h e t e r o c y s t s , c y l i n d r i c a l and double-pored, 

h e t e r o c y s t s a t the b a s e s of b r a n c h e s , h e m i s p h e r i c a l 

and s i n g l e pored. Sheath: t h i n , n o n - l a m e l l a t e , 

i n i t i a l l y a l m o s t c o l o u r l e s s l a t e r y e l l o w i s h , 

B) G e i t l e r (1932) gave the s i z e ranges as - f i l a m e n t s : 

10,0 - 15,0 lim wide; i n t e r t w i n e d to form, g r a s s - l i k e 

t u f t s , c u s h i o n s or f l a k e s . C e l l s : 9,0 - 12,0 x̂m wide > 

s h o r t e r than broad to q u a d r a t i c , s l i g h t l y c o n s t r i c t e d 

a t the c r o s s - w a l l s , H e t e r o c y s t s : almost s p h e r i c a l t o 

c y l i n d r i c a l , two or t h r e e t o g e t h e r . Sheath: t h i n , t i g h t -

f i t t i n g , i n i t i a l l y c o l o u r l e s s , l a t e r brown, 

C) E i g h t p o p u l a t i o n s s t u d i e d : 

H e P i c a r d : W5, W9, 0500 + 0900 

l i e Malabar: 1394 + 1233, 3143 + 1 1 8 5 , 3143 + 1186 

C i n q C a s e s : CCS, CC13 

D) Widespread but r a r e , where p r e s e n t f a i r l y abundant. 

Forming f i l a m e n t o u s s h e e t s and f e l t s over r o c k , and 

more r a r e l y over dead wood, 

F) I n s t a n d i n g w a t e r , more r a r e l y i n s l o w - f l o w i n g w a t e r s , 

a t t a c h e d or free-swimming> co s m o p o l i t a n ( G e i t l e r , 1932); 

• D e s i k a c h a r y (1959) l i s t e d many r e c o r d s from s t a g n a n t 

and v e r y s l o w - f l o w i n g w a t e r s , and t a n k s i n I n d i a . 



7 !" ^ 
^.' T 

017801 W e s t i e l l o p s i s p r o l i f i c a J a n e t 

A) F i l a m e n t s : average w i d t h 9.0 i n t e r t w i n e d to form a 

b l u e - g r e e n to b l u e - g r e y powdery s h e e t . C e l l s : average 

l e n g t h 10„0 Jim, q u a d r a t i c to l o n g e r than broad; b a r r e l -

shaped to c y l i n d r i c a l , s l i g h t l y c o n s t r i c t e d a t the c r o s s -

w a l l s , H e t e r o c y s t s : average w i d t h , 5„0 M.m» average 

l e n g t h 15,0 nm. B r a n c h e s : average width 5.0 Jim; 

average l e n g t h 8,0 Hmj g e n e r a l l y t h i n n e r than c e l l s of 

main f i l a m e n t s , T h a l l u s : p r o d u c i n g dense c l u s t e r s of 

'pseudohormocysts' i n which g o n i d i a a r e produced i n 

s i n g l e c e l l s , average d i a m e t e r 8,0. jim, 

B) D e s i k a c h a r y (1959) gave the s i z e ranges as - f i l a m e n t s : 

8,0 - 12,0 \xm wide. C e l l s : q u a d r a t i c to s l i g h t l y l o n g e r 

than b r o a d j not c o n s t r i c t e d a t the c r o s s - w a l l s , H e t e r o c y s t s 

5,5 - 6.0 \Xm wide; 10,5 - 22,0 m long» o b l o n g - c y l i n d r i c a l . 

B r a n c h e s : 4,0 - 6.0 |im wide, 'Pseudohormocysts' : 

8,5 - 9,0 Mm wide, 

C) T h r e e p o p u l a t i o n s s t u d i e d : 

l i e P i c a r d : Wl, 0590 + 0920 

D) Recorded o n l y from ' l i e P i c a r d , abundant where recorded^ 

Over r o c k a t the edges o f p o o l s and under r o c k s next 

to the s o i l . 

F ) From c u l t u r e s o f garden s o i l ; Madras, I n d i a ( J a n e t , 194J ) , 



7 r: i: 
J...) 

018053 Xenococcus k e r n e r i H a n s g i r g > 4 < 6 M̂m 

A) C e l l s : 4.2 - 6.0 lim wide> up t o 7,1 jim long? l i g h t b l u e -

g r e e n , cell-membrane J t h i c k , u n l a m e l l a t e , almost 

c o l o u r l e s s t o y e l l o w , w i t h a d i f f l u e n t g e l a t i n o u s 

e n v e l o p e . 

,B) G e i t l e r (1932) gave the s i z e ranges as - c e l l s : 

3,5 - 6.0 \im wide» up t o 10,0 |im long» c e l l membrane, 

t h i c k , u n l a m e l l a t e or l a m e l l a t e , 

C) Two p o p u l a t i o n s s t u d i e d : 

C i n q C a s e s : CCS 

Grande T e r r e C e n t r a l : S C l O l 

D) Recorded o n l y on two o c c a s i o n s . From the s u r f a c e of 

dead wood and e p i p h y t i c on submerged S t a c h y t a r p h e t a . 

E ) Recorded by P o t t s (1977) from l i e P i c a r d and ' l i e Malabarj 

e p i p h y t i c on Scytonema, 



356 
018101 C h r o o c o c c o p s i s g i g a n t e a G e i t l e r 

A) C e l l s : 7„0 - 14,0 )im i n d i a m e t e r ; more or l e s s s p h e r i c a l , 

b r i g h t b l u e - g r e e n t o o l i v e - g r e e n , many aggregated i n an 

i r r e g u l a r mass w i t h i n a common d i f f l u e n t m u c i l a g e , 

o f t e n a g r e a t range i n s i z e w i t h i n a p a r t i c u l a r c o l o n y , 

c e l l membrane t h i n , c o l o u r l e s s , c e l l c o n t e n t s o f t e n 

d i v i d i n g t o form endospores, average diameter 3,1 Jim, 

B) G e i t l e r (1932) gave the s i z e r anges as - c e l l s : 

7.0 - 36„0 fim wide; s p h e r i c a l , e l l i p s o i d , i r r e g u l a r l y 

shaped, o f t e n p o l y g o n a l , cell-membrane; t h i c k , f i r m , 

more or l e s s d i s t i n c t l y l a m e l l a t e , almost c o l o u r l e s s , 

E n d o s p o r e s : 1,5 - 2,5 |im wide, 

C) E i g h t p o p u l a t i o n s s t u d i e d : 

l i e P i c a r d : Wl, W2, W107, W i l l , W117 

Anse C e d r e s : AC2, AC3 

C i n q C a s e s : CC9 

D) Widespread, r a r e . From f i l m s , f i l a m e n t o u s s h e e t s , 

o c c a s i o n a l l y p l a n k t o n i c . 

E) Recorded by P o t t s (1977) from o n l y one l o c a t i o n ; 

among a s u r f a c e f i l m of M i c r o c o l o e u s c h t h o n o p l a s t e s , 
A 
l i e Malabar. 
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018201 P a l m a t e l l a buaansiS ' \ E r c e g o v i c 

A) E p i l i t h i c f i l a m e n t s : average width 7.0 nm; e n d o l i t h i c 

f i l a m e n t s average width 15.0 jim. C e l l s : average width 

4.0 x̂m; average l e n g t h 8.0 nm; many t o g e t h e r w i t h i n 

g e l a t i n o u s , hjomogeneous m u c i l a g e . 

B) G e i t l e r (1932) gave the s i z e ranges as - e p i l i t h i c 

f i l a m e n t s : 6.0 - 10.0 p,m wide; e n d o l i t h i c f i l a m e n t s 

12.0 - 30.0 )im wide. E p i l i t h i c c e l l s : 2.0 - 6.0 |im 

wide 2.0 - 8.0 (im l o n g ; e n d o l i t h i c c e l l s : 3.0 - 7.0 nm 

wide, 4.0 - 15.0 )im long. 

C) One p o p u l a t i o n s t u d i e d : 

Takamaka: 3400 + 0600 

D) Recorded o n l y on one o c c a s i o n , e n d o l i t h i c i n t e r r e s t r i a l 

r o c k . 



021103 Chroothece r i c h t e r i a n a Hansgirg 

A) Colony: up to 2.0 ram; g l o b u l a r , g e l a t i n o u s or m u c i l a g i n o u s , 

yellow-brown to orange. C e l l s : average width 20.0 >im; 

average l e n g t h 30,0 Mm; c y l i n d r i c a l , broadly-rounded 

a t the ends, w i t h l a r g e c e n t r a l p y r e n o i d ; cell-membrane; 

4>,0 - 6,0 jim wide, g e l a t i n o u s , d i s t i n c t l y l a m e l l a t e , 

a l m o s t c o l o u r l e s s , h y a l i n e ; a r r a n g e d i n a l i n e a r manner 

w i t h i n a l m ost c o l o u r l e s s , homogeneous mucilage to form 

r a d i a t i n g ' p s e u d o - f i l a m e n t s ' . 

B) P a s c h e r (1925) gave the s i z e ranges as - c o l o n y : 2.0 -

4.0 i x m . C e l l s : 18.0 Mm - 24.0 Mm I n s i z e ; e l l i p t i c a l 

or c y l i n d r i c a l . 

C) One p o p u l a t i o n s t u d i e d : 

l i e P i c a r d : 0564 + 1017 

D) Recorded o n l y on one o c c a s i o n forming a f e l t w i t h 

S c h i z o t h r i x a r e n a r i a on the v e r t i c a l w a l l of a 

d i s u s e d m i n e s h a f t . 



359 
030201 E u g l e n a acus E h r e n b e r g 

A) C e l l s : a v erage w i d t h 8 )imj average l e n g t h 110 ̂lm^ 

s p i n d l e - s h a p e d , t a p e r i n g to a p o i n t , c e l l membrane; 

s p i r a l l y s t r i a t e d , chloroplasts» many d i s c - s h a p e d o v a l 

p l a t e s , paramylom b o d i e s ; rod-shaped. 

The A l d a b r a n m a t e r i a l tended to be g e n e r a l l y s m a l l e r 

than the forms d e s c r i b e d i n the l i t e r a t u r e , 

B) P a s c h e r (1925) gave the s i z e ranges as - c e l l s : 10,0 |im 

wide; 140 - 180 l̂m l o n g , 

C) 14 p o p u l a t i o n s s t u d i e d : 

l i e P i c a r d : Wl, W2, W3, W6, W i l l , W118, W120 

' l i e Malabar: MWlOl 

Anse C e d r e s : AClOl 

C i n q C a s e s : CC3, CC13, CC18 

D) Widespread and o f t e n v e r y abundant. From f i l m s , f i l a m e n t o u s 

f l o e s , the p l a n k t o n and the aufwuchs of l a r g e r p l a n t growths, 
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030202 E u g l e n a g r a c i l i s K l e b s 

A) C e l l s : 5,0 - 12.0 )im wide; 35.0 - 40,0 Hm long; 

s p i n d l e - s h a p e d t o s l i g h t l y egg-shaped, s l i g h t l y p o i n t e d 

towards the r e a r , c h l o r o p l a s t s ; many d i s c - s h a p e d b o d i e s , 

e v e n l y d i s t r i b u t e d throughout the c e l l ; p y r e n o i d s and 

paramylon b o d i e s ; not o b s e r v e d . Spores: s p h e r i c a l 

w i t h t h i c k brown membrane, 

B) P a s c h e r (19/3) gave the s i z e ranges as - c e l l s : 6.0 -

22,5 nm wide; 37.0 - 45.0 |im lo n g . 

C) 42 p o p u l a t i o n s s t u d i e d : 

l i e P i c a r d : Wl, W2, W3, W4, W5, W6, W7, W9, W102, W103, 

WHO, W i l l , W112, W113, W115, W117, W118, Wl27 

l i e Malabar: MWl, MW103, MW104, ME102, ME103, ME104, ME108 

Anse C e d r e s : AC3, AC103, AC109, A C l l l 

C i n q C a s e s : CC3, CC9, CC13, CC15, CC16, CC17, CC105,,CC107 

Takamaka: T103, T108, T122 

Grande T e r r e C e n t r a l : S C l O l 

D) Widespread, l o c a l l y common and o c c a s i o n a l l y v e r y abundant. 

From f i l m s over mud, among f i l a m e n t o u s s h e e t s , the 

p l a n k t o n and o c c a s i o n a l l y the aufwuchs of l a r g e r p l a n t 

growths, 

E) Recorded by Whitton ( 1 9 6 9 ) . 
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030205 E u g l e n a s p i r o g y r a Ehrenberg 

A) C e l l s : average w i d t h 6.0 Mm; average l e n g t h 90 Mm,; 

c y l i n d r i c a l , ending i n a bent p o i n t , c e l l membrane; 

s p i r a l l y s t r i a t e d , c h l o r o p l a s t s ; many d i s c - s h a p e d 

p l a t e s ^ Paramylon b o d i e s ; rod-shaped. 

B) P a s c h e r (1925) gave the s i z e ranges as - c e l l s : 

8.0 Mm wide; 80 Mm lo n g , 

C) One p o p u l a t i o n s t u d i e d : 

l i e P i c a r d : W2 

D) Recorded o n l y from one p o o l , i n f i l m s over mud, 

f i l a m e n t o u s f l o e s and the p l a n k t o n . 



• 3o 
030206 E u g l e n a minuta P r e s c o t t 

A) C e l l s : 5.0 - 9.0 Mm wide; up to 18.0 Mm long ; f u s i f o r m , 

p o s t e r i o r b l u n t , c e l l s membrane; smooth, c h l o r o p l a s t ; 

a s i n g l e p l a t e , almost f i l l i n g the c e l l , paramylon 

b o d i e s ; rod-shaped, 

B) P r e s c o t t (1962) gave the s i z e ranges as - c e l l s : 

5,0 - 6.0 Mm wide; 12,0 - 14,0 Mm lo n g . 

C) 34 p o p u l a t i o n s s t u d i e d : 

l i e P i c a r d : Wl , W2, W3, W4, W5, W6, W7, W9, W102, WHO, 

W i l l , W114, W115, W117, W118, W119, W120 
A 

l i e Malabar: MW104, ME102, ME104, ME107, ME108, M E l l l 

Anse C e d r e s : AC3, AClOl 

C i n q C a s e s : C C l , CC12, CC13, CC15, CC17, CC104 

Takamaka:Tl 

D) Widespread and common, e s p e c i a l l y on ^ l e P i c a r d . From 

f i l m s over mud and r o c k , f i l a m e n t o u s f l o e s , the p l a n k t o n 

and o c c a s i o n a l l y i n the aufwuchs of l a r g e r p l a n t growths. 



363 
030207 E u g l e n a o x y u r i s Schmarda var. minor P r e s c o t t 

A) C e l l s : 14.0 - 22.0 |im wide; up to 85 [im long; 

c y l i n d r i c a l , t w i s t e d , rounded a t the p o s t e r i o r , 

o c c a s i o n a l l y ending i n a s h o r t stump, cell-membrane; 

l o n g i t u d i n a l l y s t r i a t e d , c h l o r o p l a s t s ; many d i s c - l i k e 

p l a t e s , paramylon b o d i e s ; two, l a r g e , f l a t t e n e d r i n g s , 

B) P r e s c o t t (1962) gave the s i z e r anges as - c e l l s : 

15.0 - 18,0 lam wide; 77,0 - 85,0 Jim l o n g . 

C) Nine p o p u l a t i o n s s t u d i e d : 

l i e P i c a r d : W5, W6, W102, W i l l 
A 

H e Malabar: MWl 

Anse C e d r e s : AClOl 

C i n q C a s e s : CCS, CC14 

Takamaka: T121 

D) Widespread, n e v e r v e r y abundant. From f i l m s over mud 

and r o c k , f i l a m e n t o u s f l o e s and the p l a n k t o n . 



364 
030469 L e p o c i n c l i s s p h a g n o p h i l i a Lemmermann 

A) C e l l s : average width 12.0 Mm; average l e n g t h 23.0 Mm, 

o v a l , s l i g h t l y t a p e r e d p o s t e r i o r a l l y to a s h o r t caudus, 

apex b r o a d l y rcunded, b i p a p i l l a t e , p e r i p l a s t ; d i s t i n c t l y 

s p i r a l l y s t r i a t e d , c h l o r o p l a s t s ; ovoid d i s c s , paramylon 

b o d i e s ; four p l a t e s , two on e i t h e r s i d e of c e l l , 

f l a g e l l u m ; e q u a l to the l e n g t h of the c e l l . 

B) P a s c h e r (1914) gave the s i z e ranges as - c e l l s : 12.0 Mm 

wide; 33.0 Mm l o n g . P r e s c o t t (1962) gave the s i z e ranges 

as - c e l l s : ' 8 . 0 - 10.o Mm wide; 22.0 - 25.0 Mm long. 

C) Four p o p u l a t i o n s s t u d i e d : 

l i e P i c a r d : W5, W6, W7 

Takamaka: T125 

D) Widespread but r a r e , never v e r y abundant. From f i l m s 

o v e r l y i n g mud and the p l a n k t o n . 



365 
0 3 0 5 0 2 P h a c u s o r b i c u l a r i s H i i b n e r 

A) C e l l s : a v e r a g e w i d t h 39.0 p,m} a v e r a g e l e n g t h 60,0 )im, 

b r o a d l y o v a t e t o c i r c u l a r i n o u t l i n e w i t h s h o r t c a u d u s 

c u r v e d t o t h e r i g h t (when s e e n i n v e n t r a l v i e w ) , 

p e r i p l a s t ; l o n g i t u d i n a l l y s t r i a t e d , p a r a r a y l o n b o d i e s ; 

one t o s e v e r a l , l a r g e d i s c - s h a p e d p l a t e s , f l a g e l l u m ; 

e q u a l t o t h e l e n g t h o f t h e c e l l o r l o n g e r . 

B) P a s c h e r ( 1 9 1 4 ) g a v e t h e s i z e r a n g e s a s - c e l l s : 45.0 |iin 

w i d e ; 70.0 p.m l o n g . P r e s c o t t ( 1 9 6 2 ) gave t h e s i z e 

r a n g e s a s - c e l l s : 39.0 - 45 |im w i d e ; 60.0 - 100 |im 

l o n g . 

C) 37 p o p u l a t i o n s s t u d i e d : 

A 

l i e P i c a r d : Wl, W2, W3, W4, W5, W6, W7, W102, W i l l , W113, 

W114, W115, W118, W119 
A 

l i e M a l a b a r : ME102, ME103, ME107, ME108, ME 111 

A n s e C e d r e s : AC2 , AC3, A C l O l , AC109, A C l l l 

C i n q C a s e s : CC2 , C C 1 2 , CC14, CC105 

T a k a m a k a : T l , T 2 , T 1 0 2 , T 1 2 1 , T 1 2 4 , T125 

D) W i d e s p r e a d , common and o c c a s i o n a l l y a b u n d a n t . From 

f i l m s o v e r l y i n g mud, t h e p l a n k t o n and t h e a u f w u c h s o f 

l a r g e r p l a n t g r o w t h s . 



366 
030601 T r a c h o l o m o n a s h l s p i d a ( P e r t y ) S t e i n v a r . c o r o n a t a 

Lemmermann 

A) T e s t : 19.5 - 22.0 Jim w i d e ? 28.0 - 32.0 [im l o n g ; o v a t e , 

t h i c k , c o v e r e d u n i f o r m l y w i t h s h o r t s p i n e s , f l a g e l l u m . 

a p e r t u r e ; s u r r o u n d e d by a s h o r t c o l l a r w i t h t h e m a r g i n 

b e a r i n g a s h o r t c i r c l e o f s p i n e s . 

B) P r e s c o t t ( 1 9 6 2 ) g a v e t h e s i z e r a n g e a s - t e s t : 20.0 )im 

w i d e ; 29 .0 - 32 .0 jam l o n g . 

C) Two p o p u l a t i o n s s t u d i e d : 

C i n q C a s e s : C C 1 3 , CC104 

D) R e c o r d e d o n l y f r o m t h e C i n q C a s e s r e g i o n o f G r a n d e T e r r e , 

f r o m among t h e f l o a t i n g f i l a m e n t s o f o t h e r a l g a e and t h e 

p l a n k t o n . 



367 
0 3 0 6 0 2 T r a c h e l o m o n a s v o l v o c i n a E h r e n b e r g 

A) T e s t : 18.0 - 22.0 )am i n d i a m e t e r ; s p h e r i c a l , smooth, 

d a r k - b r o w n f l a g e l l u m a p e r t u r e ; c i r c u l a r , t h i c k e n e d , 

o c c a s i o n a l l y w i t h a s h o r t c o l l a r . 

B) P a s c h e r ( 1 9 1 4 ) g a v e t h e s i z e r a n g e a s - t e s t : 7.0 -

21.0 |im i n d i a m e t e r . 

C) S i x p o p u l a t i o n s s t u d i e d : 

l i e P i c a r d : W4, W6, W7, WHO 
A 

l i e M a l a b a r : M E l O l 

C i n q C a s e s : CC104 
D) W i d e s p r e a d and o c c a s i o n a l l y v e r y a b u n d a n t e s p e c i a l l y 

A 

on H e P i c a r d . From f i l m s o v e r l y i n g mud and t h e 

p l a n k t o n . 



3o.: 
049951 C r y p t o p h y t a sp., ^ 0 jim l o n g , b l u e - g r e e n 

A) C e l l s : s l i p p e r - s h a p e d o r c o n i c a l , t a p e r i n g t o w a r d s 

t h e p o s t e r i o r o f t h e c e l l , c h r o m a t o p h o r e ; a s i n g l e 

p a r i e t a l p l a t e , b l u e - g r e e n . P r o b a b l y o n l y one s p e c i e s 

p r e s e n t , w h i c h w o u l d i n c l u d e t h o s e c e l l s r e c o r d e d u n d e r 

0 4 9 9 5 2 C r y p t o p h y t a sp., > 8 ^ 16 ^m b l u e g r e e n . 

C) One p o p u l a t i o n s t u d i e d : 

l i e P i c a r d : WHO 

D) R e c o r d e d o n l y on one o c c a s i o n , from t h e p l a n k t o n . 



369 
0 4 9 9 5 2 C r y p t o p h y t a s p . , > 8 ^ 1 6 )im b l u e - g r e e n 

A) C e l l s r e c o r d e d u n d e r t h i s ' s p e c i e s ' number and s i z e 

c a t e g o r y w ere v e r y s i m i l a r t o t h o s e d e s c r i b e d u n d e r 

0 4 9 9 5 2 C r y p t o p h y t a s p . , ^ 8 jim b l u e - g r e e n and a r e 

p r o b a b l y t h e same s p e c i e s . 

C) T e n p o p u l a t i o n s s t u d i e d : 

l i e P i c a r d : W2, W5 , W6 , W7, WHO, W118 
A 

H e M a l a b a r : ME108 

A n s e C e d r e s : A C l , AC109 

G r a n d e T e i r r e C e n t r a l : SC102 

D) W i d e s p r e a d , n e v e r v e r y a b u n d a n t . From t h e p l a n k t o n , 

f i l m s o v e r mud and t h e a u f w u c h s o f l a r g e r p l a n t g r o w t h s 



370 
0 4 9 9 5 4 C r y p t o p h y t a s p . , 8 .̂m l o n g , brown 

A) C e l l s : s l i p p e r - s h a p e d , d o r s i v e n t r a l l y f l a t t e n e d w i t h 

b r o a d l o n g i t u d i n a l f u r r o w e x t e n d i n g from a n t e r i o r 

g u l l e t , c h r o m a t o p h o r e s : two p a r i e t a l e l o n g a t e p l a t e s , 

b r o w n . S t a r c h g r a i n s p r e s e n t , a s s h o r t r o d s . P r o b a b l y 

o n l y one s p e c i e s p r e s e n t , w h i c h w o u l d i n c l u d e t h o s e 

c e l l s r e c o r d e d u n d e r 0 4 9 9 5 5 C r y p t o p h y t a ^ 8 ^ 1 6 jim brown 

and 0 4 9 9 5 5 C r y p t o p h y t a > 16 jim b rown. 

C) One p o p u l a t i o n s t u d i e d : 

C i n q C a s e s : CC9 

D) R e c o r d e d on o n l y one o c c a s i o n , from t h e a u f w u c h s o f 

l a r g e r p l a n t g r o w t h s . 



371 

C r y p t o p h y t a s p . , 

>8 ^ 16 pim l o n g , brown 

lOpiM 
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0 4 9 9 5 5 C r y p t o p h y t a s p . , ^ 8 ^ 16 jim l o n g , brown 

A) C e l l s r e c o r d e d u n d e r t h i s ' s p e c i e s ' number and s i z e 

c a t e g o r y w e r e v e r y s i m i l a r t o t h o s e d e s c r i b e d u n d e r 

0 4 9 9 5 4 C r y p t o p h y t a s p . , ^ 8 pirn l o n g , brown and a r e 

p r o b a b l y t h e same s p e c i e s . 

C) F o u r p o p u l a t i o n s s t u d i e d : 

A 
H e P i c a r d : W115 

C i n q C a s e s : CC9, CC17, CC109 

D) W i d e s p r e a d , r a r e , n e v e r v e r y a b u n d a n t . From f i l m s 

o v e r l y i n g mud and t h e p l a n k t o n 



3/3 
0 4 9 9 5 6 C r y p t o p h y t a s p . , > 16 ^m l o n g , brown 

A) C e l l s r e c o r d e d u n d e r t h i s ' s p e c i e s ' number and s i z e 

r a n g e c a t e g o r y w e r e v e r y s i m i l a r t o t h o s e d e s c r i b e d 

u n d e r 0 4 9 9 5 4 C r y p t o p h y t a s p . , ^ 8 |im l o n g , brown and 

a r e p r o b a b l y t h e same s p e c i e s . 

C) T h r e e p o p u l a t i o n s s t u d i e d : 

l i e P i c a r d : W118 

C i n q C a s e s : C C l 

T a k a m a k a : T3 

D) W i d e s p r e a d , r a r e , n e v e r v e r y a b u n d a n t . From t h e 

p l a n k t o n , f i l m s o v e r mud and amongst t h e f l o a t i n g 

f i l a m e n t s o f o t h e r a l g a e . 



374 
0 4 9 9 5 7 C r y p t o p h y t a s p . ^ 8 jim l o n g , g r e e n 

A) C e l l s : s l i p p e r - s h a p e d , d o r s i v e n t r a l l y f l a t t e n e d w i t h 

a l o n g i t u d i n a l f u r r o w e x t e n d i n g t h e l e n g t h o f t h e c e l l , 

c h r o m a t o p h o r e s ; two p a r i e t a l p l a t e s , b r i g h t g r e e n . 

P r o b a b l y o n l y one s p e c i e s p r e s e n t , w h i c h w o u l d i n c l u d e 

t h o s e c e l l s r e c o r d e d u n d e r 0 4 9 9 5 8 C r y p t o p h y t a s p . , 

> 8 ^ 1 6 Jim l o n g , g r e e n and 049959 C r y p t o p h y t a s p . , 

> 1 6 Jim l o n g , g r e e n . 

C) One p o p u l a t i o n s t u d i e d : 

Taka'maka: 3300 + 0300 

D) R e c o r d e d on o n l y one o c c a s i o n , p l a n k t o n i c . 



375 
0 4 9 9 5 8 C r y p t o p h y t a s p . , > 8 ^ 1 6 Jim l o n g , g r e e n 

A) C e l l s r e c o r d e d u n d e r t h i s ' s p e c i e s ' number and s i z e 

r a n g e c a t e g o r y w e r e v e r y s i m i l a r t o t h o s e d e s c r i b e d 

u n d e r 0 4 9 9 5 7 C r y p t o p h y t a sp., ^ 8 pim, and a r e p r o b a b l y 

t h e same s p e c i e s . 

C) One p o p u l a t i o n s t u d i e d : 
A 
l i e M a l a b a r : ME104, ME108 

A 

D) R e c o r d e d o n l y f o r l i e M a l a b a r . From t h e p l a n k t o n and 

f i l m s o v e r l y i n g mud. 



376 

C r y p t o p h y t a s p . , > 1 6 um 
l o n g g r e e n 

l O j i M 
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049959 C r y p t o p h y t a sp. , > 16 jim lo n g , green 

A) C e l l s r e c o r d e d under t h i s ' s p e c i e s ' number and s i z e 

c a t e g o r y were v e r y s i m i l a r to those d e s c r i b e d under 

049957 Cryptopl-iyta ^ 8 jim and are pr o b a b l y the same 

s p e c i e s . 

C) Three p o p u l a t i o n s s t u d i e d 

A 

l i e M alabar: ME104 

Anse C e d r e s : AC103 

Takamaka: T l 

D) Widespread, r a r e , never v e r y abundant. From f i l m s 

o v e r l y i n g mud and the p l a n k t o n . 



P y r r o p h y t a s p . , (A.D.) A 

l O t i M 
h L I 

P y r r o p h y t a s p . , (A.D.) B 

lO.jiM 
I » 
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0 59969 P y r r o p h y t a s p . , (A.D.), A 

A) C e l l s : average width 9.0 jim» average l e n g t h 12.0 |im j 

p l a t e s ; i n d i s t i n c t ; e p i c o n e ; b r o a d l y rounded, t r a n s v e r s e 

f u r r o w ; complete, chromatophores; numerous green p l a t e s , 

pigment s p o t ; i n p o s t e r i o r h a l f of c e l l . I t has not 

been p o s s i b l e to make a p o s i t i v e i d e n t i f i c a t i o n due to 

l a c k of m a t e r i a l . 

C) Two p o p u l a t i o n s s t u d i e d : 

H e P i c a r d : W6 , W104 

A 

D) Recorded only from H e P i c a r d . From f i l m s o v e r l y i n g 

mud and among the f l o a t i n g f i l a m e n t s of o t h e r a l g a e . 



380 
059970 P y r r o p h y t a s p . , (A.D.), B 

A) P o s s i b l y Glenodinium sp. C e l l s : average width 23.0 jim; 

a v e r a g e l e n g t h 26.0 |im; p l a t e s ; i n d i s t i n c t ; e p i c o n e ; 

rounded to s l i g h t l y p o i n t e d , t r a n s v e r s e furrow; complete, 

chromatophores; e l o n g a t e , f r e t t e d , brown, pigment s p o t ; 

i n p o s t e r i o r h a l f of c e l l . I t has not been p o s s i b l e 

to make a p o s i t i v e i d e n t i f i c a t i o n due to i n s u f f i c i e n t 

m a t e r i a l . 

C) Seven p o p u l a t i o n s s t u d i e d : 
A 

l i e P i c a r d : W4, W6, WHO 

l i e Malabar: MW103 

Anse C e d r e s : AC109 

Takamaka : T3, T103 

D) Widespread, r a r e , never abundant. From the p l a n k t o n , 

f i l m s , o v e r l y i n g mud, f l o a t i n g f i l a m e n t s of o t h e r a l g a e . 



381 
061150 G o n i o c h l o r i s sp. 

A) C e l l s : average w i d t h 6.5 urn, a n g u l a r , w i t h apices b l u n t l y 

rounded, c e l l - w a l l ; p i t t e d , chromatophores> 2 - 4 p a r i e t a l 

p l a t e s . 

C) 21 p o p u l a t i o n s s t u d i e d : 

l i e P i c a r d : Wl , W4, W6, WHO 

l i e Malabar: ME108, M E l l l 

Anse Cedres: AC2, AC3, AC103 

Cinq Cases: CCl, CCS, CC9, CC14, CC17, CC102 

Takamaka: T l , T2, T l 0 8 j T125 

D) Widespread, never very abundant. From the p l a n k t o n , 

f i l m s o v e r l y i n g mud and the aufwuchs o f l a r g e r p l a n t 

g r o w t h s . 

E) Recorded by W h i t t o n (1969). 
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A k a n t h o c h l o r i s sp, 



385 
062050 A k a n t h o c h l o r i s sp. 

A) C e l l s : 10.0 )im i n dia m e t e r , s p h e r i c a l , c e l l - w a l l ; 

covered w i t h spines average l e n g t h 1.0 )im, chromatophores 

1 - 2 p a r i e t a l p l a t e s . 

C) Seven p o p u l a t i o n s s t u d i e d : 

A 

H e P i c a r d : Wl , W4, W5, W6, W7, W9 

Takamaka: T108 
A 

D) Widespread b u t r a r e except on H e P i c a r d , never very 

abundant. From the p l a n k t o n . 



384 
090750 Chaetoceros sp. 

A) Probably o n l y one s p e c i e s . C e l l s : 3.6 >im wide; 

6.3 )im l o n g ; 'chaetae' 18.0 - 38.0 pim l o n g . A 

complete d e s c r i p t i o n o f t h i s alga has not been 

p o s s i b l e due t o i n s u f f i c i e n t m a t e r i a l . 

C) One p o p u l a t i o n s t u d i e d : 

Takamaka: 3300 + 0300 

D) Recorded on o n l y one o c c a s i o n , from a f i l m o v e r l y i n g 

mud. 



385 
099950 C e n t r a l e s genus not known, sp. 

A) C e l l s : v a l v e view; 5.0 - 14.7 .̂m i n diameter; g i r d l e 

v i e w ; 8.5 - 12.0 îm wide. Probably a t l e a s t two species 

p r e s e n t . 

C) Four p o p u l a t i o n s s t u d i e d : 

Cinq Cases: CC3, CC12, CC107 

Takamaka: T124 

D) Recorded o n l y from Grande T e r r e . From f i l m s o v e r l y i n g mud, 

among f l o a t i n g f i l a m e n t s o f o t h e r a l g a e , the p l a n k t o n and 

the aufwuchs o f l a r g e r p l a n t growths. 



386 
100250 Amphora sp. 

A) Where t h i s genus was r e c o r d e d i t was almost always low 

i n abundance. T h i s has made the t a s k of o b t a i n i n g 

' c l e a r e d ' f r u s t u l e s f o r i d e n t i f i c a t i o n d i f f i c u l t . 

P r o b a b l y t h r e e s p e c i e s p r e s e n t . 

C) 14 p o p u l a t i o n s s t u d i e d : 

l i e P i c a r d : Wl, 0600 + 0900 

Anse C e d r e s : ACl 

C i n q C a s e s : CC9, CC18, C C l O l , CC102, CC107, CC109 

Takamaka: T l , T2, T3, T102, T124 

D) From f i l m s o v e r l y i n g mud and rock and dead p l a n t m a t e r i a l , 

among the f i l a m e n t s of o t h e r a l g a e and i n the aufwuchs of 

l a r g e r p l a n t growths. 



7 0 7 
Jo/ 

101849 N a y i c u l a not above 

A) Probably o n l y one species p r e s e n t i n t h i s p o p u l a t i o n , 

o f which o n l y a few c e l l s were seen. 

C) One p o p u l a t i o n s t u d i e d : 

Anse Cedres: AC2 

D) Recorded o n l y one occasion from an alga f e l t o v e r l y i n g 

r o c k . 



388 
101901 N i t z s c h i a a c i c u l a r i s (Kutz.) W. Smith 

A) T h i s species was i d e n t i f i e d on r e t u r n t o Durham by 

J. C a r t e r . 

C) One p o p u l a t i o n s t u d i e d : 

Cinq Cases: CC2 

D) Recorded on o n l y one occasion from the p l a n k t o n . 



'8 
101904 N i t s c h i a palea (Kutz.) W. Smith 

A) I t was not p o s s i b l e t o make p o s i t i v e i d e n t i f i c a t i o n o f 

diatoms on A l d a b r a . T h i s species was i d e n t i f i e d on 

r e t u r n t o Durham by J. C a r t e r . 

I n t h e Durham r e c o r d i n g system t h i s computer number a l s o 

i n c l u d e s N. paleacea as they cannot be d i s t i n g u i s h e d 

when l i v e . 

C) 22 p o p u l a t i o n s s t u d i e d : 

A 

l i e P i c a r d : W5, W6, W7, W9, W103, W113, W114, W115, W118, 

W119 

l i e Malabar: ME108 

Anse Cedres: ACl, AC3, AC103, AC104 

Cinq Cases: CC13 , CC18 

Takamaka: T l , T i 0 3 , T118, T124 

D) Widespread, common and o c c a s i o n a l l y very abundant, 

e s p e c i a l l y on ^ l e P i c a r d . From f i l m s o v e r l y i n g mud, 

among l a r g e r a l g a l c p l o n i e s , the p l a n k t o n and the 

aufwuchs o f l a r g e r p l a n t growths. 
E) Recorded by W h i t t o n (1969) 



7 on 

109950 Pennales, genus not known, sp. 

A) C e l l s recorded under t h i s 'species' number i n c l u d e d 

a t l e a s t f o u r species and p o s s i b l y up t o f o u r t e e n . 

Where pennate diatoms were recorded they were almost 

always very low i n abundance. 

C) 44 p o p u l a t i o n s s t u d i e d : 

$ l e P i c a r d : Wl, W7, W103, W112, W117, W119, W120, 0600 + 

0900 

$ l e Malabar: MWlOl, ME102, ME103, ME107, ME108 

Anse Cedres: ACl, AC2 , AClOl, AC103, AC104, AC109, AC112 

Cinq Cases: CCl, CC2, CC3, CCS, CC8, CC9, CC12, CC13, CC14, 

CC15, CC102, CC104, CC105, CC107 

Takamaka: T l , T2, T3, T102, T103, T121, T122, T124, T125 

Grande Terr e C e n t r a l : SClOl 

D) Widespread, common, r a r e l y abundant. From f i l m s over

l y i n g mud and r o c k , among the f i l a m e n t s of ot h e r a l g a e , 

the p l a n k t o n and the aufwuchs o f l a r g e r p l a n t growths. 



391 
120201 C l o s t e r i u m acerosum (Schrank) Ehrenberg 

A) C e l l s : average w i d t h 44.0 ^lm; average l e n g t h 400.0 )im, 

almost s t r a i g h t or s l i g h t l y curved, g r a d u a l l y t a p e r i n g 

t o s l i g h t l y p o i n t e d a p i c e s , c h l o r o p l a s t ; r i d g e d w i t h a 

s i n g l e l i n e o f up t o 9 p y r e n o i d s , a p i c a l vacuoles; w i t h 

moving g r a n u l e s . 

T h i s species was i d e n t i f i e d by K. Handke, who suggested 

t h a t the s i z e and shape ( e s p e c i a l l y c u r v a t u r e ) of the 

c e l l s and the s t r i a t i o n o f the c e l l w a l l was p a r t i c u l a r l y 

v a r i a b l e i n the Aldabran m a t e r i a l . 

B) West (1908) gave the s i z e ranges as - c e l l s : 26.0 -

48.0 \im wide; 300 - 460 m̂ l o n g , c e l l w a l l ; d e l i c a t e l y 

s t r i a t e i n o l d e r c e l l s . 

C) 28 p o p u l a t i o n s s t u d i e d : 
A 

H e P i c a r d : Wl , W2, W4, W5, W6, W7, W9, W103, W104, W107, 

WHO, W i l l , WH3, W114, W118, W119 
A 

H e Malabar: MWl, ME107, ME108 

Anse Cedres: AC103, AC109, AC112 

Cinq Cases: CC16, CC105 

Takamaka: T l , T i l 8, T121 

Grande T e r r e C e n t r a l : SClOl 

D) Widespread, common and o f t e n very abundant. From f i l m s 

over mud, the p l a n k t o n and the aufwuchs of l a r g e r p l a n t 

g r o wths. 



392 
120204 C l o s t e r i u m dianae Ehrenberg 

A) C e l l s : average w i d t h 20.0 ^im; average d i s t a n c e between 

apices 300 iim, s t r o n g l y curved, g r a d u a l l y t a p e r i n g 

towards o b t u s e l y rounded a p i c e s , c h l o r o p l a s t ; w i t h a 

s i n g l e s e r i e s o f up t o s i x p y r e n o i d s , a p i c a l vacuoles; 

w i t h moving g r a n u l e s . 

B) West (1908) gave the s i z e ranges as - c e l l s : 16.0 -

36.0 jLim wide; d i s t a n c e between a p i c e s : 270.0 - 380.0 ^ i m ; 

b r e a d t h o f apices 6.0 lira. 

C) F i v e p o p u l a t i o n s s t u d i e d : 

Cinq Cases: CC5, CC9, CC12, CC13, CC102 

D) Recorded o n l y from the Cinq Cases r e g i o n of Grande 

T e r r e , from among the f i l a m e n t s of f l o a t i n g algae and 

the aufwuchs o f l a r g e r p l a n t growths. 



7C 

120306 Cosmarium ornatum R a l f s 

A) C e l l s : average w i d t h 37.0 jxm; average l e n g t h 30.0 ^m, 

is t h m u s ; average w i d t h 10.0 nm, s e m i c e l l s ; r e n i f o r m , 

l a t e r a l margins w i t h g r a n u l e s , c e l l w a l l ; g r a n u l a r , 

c h l o r o p l a s t s ; a x i a l , one i n each s e m i c e l l w i t h two 

p y r e n o i d s . 

B) West (1908) gave t h e s i z e ranges as - c e l l s : 33.0 -

41.0 Jim wide; 32.0 - 41.0 \xm l o n g ; 22 .0 - 24.0 (im 

t h i c k , i s t h m u s ; 10.0 - 11.5 Jim wide. 

C) Nine p o p u l a t i o n s s t u d i e d : 

Anse Cedres: AClOl, AC104 

Cinq Cases: CC5, CC9, CC12, CC13, CC14, CC16, CC102 

D) Recorded o n l y from the e a s t e r n area o f the a t o l l . From 

f i l m s over mud, among the f i l a m e n t s o f o t h e r a l g a e , t h e 

p l a n k t o n and i n the aufwuchs o f l a r g e r p l a n t growths. 



594 
120369 Cosmarium subcostatum Nordst var. minor West ejt G, S. West 

A) C e l l s : average w i d t h 19.3 fim» average l e n g t h 21.0 ^m, 

isthmus* average w i d t h 4.5 fim, s e m i c e l l s j s u b t r a p e z i f o r m -

r e n i f o r m , s i d e s convex and c r e n u l a t e w i t h g r a n u l e s , 

c h l o r o p l a s t ; a x i a l w i t h one p y r e n o i d , 

B) West (1908) gave the s i z e ranges as - c e l l s : 18.5 - 21.0 

Hm wide» 19.0 - 24,0 nm long» 10.5 - 12.5 Hm t h i c k , 

isthmus» 4.2 - 5.5 Jim wide. 

C) 26 p o p u l a t i o n s s t u d i e d : 

l i e P i c a r d : Wl, W4, W6, W104, W107, WHO, WH2, WH8 

' l i e Malabar: ME102, ME103, ME107, MEIH 

Anse Cedres: AC2, AClOl, AC112 

Cinq Cases: CC3, CC5, CC12, CC13, CC14, CC15, CC18, 

CC102, 3841 + 0622 

Takamaka: T l 

Grande T e r r e C e n t r a l : SClOl 

D) Widespread, never v e r y abundant. From f i l m s over mud, 

among the f i l a m e n t s o f o t h e r a l g a e , a l g a l f e l t s , l a r g e r 

g e l a t i n o u s c o l o n i e s , the p l a n k t o n , and i n the aufwuchs 

o f l a r g e r p l a n t growths. 

E) Recorded by W h i t t o n (1969). 



395 
120370 Cosmarium r e g n e l l i W i l l e 

A) C e l l s : average w i d t h 16.0 fim; average l e n g t h 17.0 jim, 

i s t h m u s ; average width 5.0 jim, s e m i c e l l s ; t r a p e z o i d , 

h e x a g o n a l , c e l l w a l l ; smooth, c h l o r o p l a s t s ; a x i a l 

one i n each s e m i c ( i l l w i t h a c e n t r a l p y r e n o i d . 

B) West (1908) gave the s i z e ranges as - c e l l s : 15.0 -

22.0 nm wide; 14.0 - 22.0 )im long; 6.5 - 11.0 jim t h i c k , 

i s t h m u s ; 4.0 - 7.0 )J.m wide. 

C) 14 p o p u l a t i o n s s t u d i e d : 

l i e P i c a r d : Wl 

Anse C e d r e s : A C l , AC104 

C i n q C a s e s : CC3, CC5, CC9, CC12, CC13, CC14, CC15, CC16, 

CC18, CC102 

D) Widespread, l o c a l l y common i n the C i n q Cases r e g i o n of 

Grande T e r r e , never v e r y abundant. From f i l m s over mud, 

among the f i l a m e n t s of o t h e r a l g a e , a l g a l f e l t s , the 

p l a n k t o n and i n the aufwuchs of l a r g e r p l a n t growths. 
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120372 Cosmarium t i n c t u m R a l f s 

A) C e l l s : average l e n g t h 13.0 fim» isthmus» average w i d t h 

7„5 )i.m» s e m i c e l l s j e l l i p t i c a l * c e l l w a l l * smooth* 

c h l o r o p l a s t s * a x i a l w i t h one p y r e n o i d , 

B) West (1908) gave the s i z e ranges as - c e l l s : 7^5 - 11,6 

Hm wide* 10.0 - 15.0 \im l o n g * 5.0 - 9.0 \xm t h i c k , 

i s t h m u s * 4.5 - 8,4 |im wide, c e l l s w a l l * smooth, red-brown, 

C) Two p o p u l a t i o n s s t u d i e d : 

Cinq Cases: CC9, CC13 

D) Recorded o n l y from two pools i n the Cinq Cases r e g i o n 

o f Grande T e r r e , From among the f i l a m e n t s of o t h e r 

algae and i n the aufwuchs o f l a r g e r p l a n t growths. 
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120373 C o s m a r i u m p s e u d o h o l m i i B o r g e 

A) C e l l s : a v e r a g e w i d t h 55.0 )j.m; a v e r a g e l e n g t h 31.0 |im, 

i s t h m u s a v e r a g e w i d t h 15.0 ^m. T h i s s p e c i e s was 

i d e n t i f i e d on r e t u r n t o Durham by K. Handke. 

C) T h r e e p o p u l a t i o n s s t u d i e d : 

A n s e C e d r e s : AC2 

C i n q C a s e s : CCS, CC102 

D) R e c o r d e d o n l y f r o m t h e e a s t e r n r e g i o n o f G r a n d e T e r r e , 

n e v e r v e r y a b u n d a n t . From f i l m s o v e r l y i n g mud and t h e 

a u f w u c h s o f l a r g e r p l a n t g r o w t h s . 



3 V c 
121451 M o u g e o t i a ^ 8 p.m 

A) C e l l s : a v e r a g e w i d t h 7.0 ^lm, t h r e e t o f o u r t i m e s a s 

l o n g a s b r o a d , c h l o r o p l a s t } a s i n g l e , b r o a d , a x i a l p l a t e . 

As no r e p r o d u c t i v e s t r u c t u r e s w e r e s e e n a f u l l i d e n t i 

f i c a t i o n o f t h i s a l g a h a s n o t b e e n p o s s i b l e . P r o b a b l y 

o n l y one s p e c i e s p r e s e n t . 

C) One p o p u l a t i o n s t u d i e d : 

l i e M a l a b a r : ME109 

D) R e c o r d e d o n l y on one o c c a s i o n , f o r m i n g an a l m o s t u n i a l g a l 

g r o w t h i n w a t e r s t o r a g e t a n k ( o i l - d r u m ) . 

E ) R e c o r d e d by W h i t t o n ( 1 9 6 9 ) . 
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122169 S p i r o g y r a m i r a b i l l s ( H a s s . ) K u t z i n g (A.D.) 

A) C o l o n y : many f i l a m e n t s a g g r e g a t e d t o f o r m b r i g h t - g r e e n 

f l o a t i n g ' c l o u d s ' . C e l l s : 26 .0 - 36.0 jam w i d e , up t o 

116.0 p,m l o n g , c r o s s - w a l l s ; f l a t , c h r o m a t o p h o r e : a 

s i n g l e ' r i b b o n ' . S p o r e s : n o t s e e n . T h i s s p e c i e s was 

i d e n t i f i e d on r e t u r n t o Durham by K. Handke. 

B) K o l k w i t z and K r i e g e r ( 1 9 4 1 ) g a v e t h e s i z e r a n g e s a s -

c e l l s : 21.0 - 33.0 )j.m w i d e , c r o s s - w a l l s ; f l a t , c h r o m a t o p h o r e ; 

s i n g l e . Z y g o t e f o r m a t i o n : unknown. P a r t h e n o s p o r e s : 23.0 -

45.0 fj,m w i d e , 33 .0 - 88.0 lira l o n g , e x o s p o r e ; t h i n , s mooth, 

a l m o s t c o l o u r l e s s . 

C) 7 p o p u l a t i o n s s t u d i e d : 

A n s e C e d r e s : AC2 

C i n q C a s e s : C C 3 , C C 1 3 , C C 1 5 , CC16, C C l O l , CC102 

D) R e c o r d e d o n l y f r o m t h e e a s t e r n a r e a s o f G r a n d e T e r r a ; 

e s p e c i a l l y common i n t h e C i n q C a s e s a r e a , o f t e n v e r y 

a b u n d a n t . F o r m s f l o a t i n g ' c l o u d s ' i n p o o l s , a l s o from 

t h e a u f w u c h s o f l a r g e r p l a n t g r o w t h s . 

E ) R e c o r d e d by W h i t t o n ( 1 9 6 9 ) . 



122401 S t a u r a s t r u m a l t e r n a n s B r e b i s s o n 

A) C e l l s : a v e r a g e w i d t h 26.0 ^m > a v e r a g e l e n g t h 27.0 jim j 

i s t h m u s ; a v e r a g e w i d t h 8.0 jim, s e m i c e l l s ; o v a t e , 

l a t e r a l a n g l e s r o u n d e d , a p e x ; f l a t t e n e d t o s l i g h t l y 

c o n v e x , c e l l - w a l l ; g r a n u l a t e . 

B) W e s t ( 1 9 0 8 ) g a v e t h e s i z e r a n g e s a s - c e l l s : 21.0 -

31.0 )j,m w i d e ; 22 .0 - 33.0 ixm l o n g ; b r e a d t h o f i s t h m u s ; 

7.5 - 9.5 )im. 

C) One p o p u l a t i o n s t u d i e d : 

C i n q C a s e s : CC5 

D) R e c o r d e d on o n l y one o c c a s i o n , from t h e a u f w u c h s o f 

l a r g e r p l a n t g r o w t h s . 

E ) R e c o r d e d by W h i t t o n ( 1 9 6 9 ) . 
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122469 S t a u r a s t r u m c y r t o c e r u m B r e b i s s o n 

A) C e l l s : a v e r a g e w i d t h 45.0 )j,m; a v e r a g e l e n g t h 25.0 iim, 

i s t h m u s ; a v e r a g e w i d t h 9.0 |im, s e m i c e l l s ; c u p - s h a p e d , 

u p p e r a n g l e s p r o d u c e d t o f o r m s h o r t s t o u t c o n v e r g i n g , 

t a p e r e d p r o c e s s e s e n d i n g i n s h o r t s p i n e s , c e l l w a l l ; 

r o u g h , c o v e r e d w i t h m i n u t e g r a n u l e s . 

B) W e s t ( 1 9 0 8 ) g a v e t h e s i z e r a n g e s a s - c e l l s : 33.0 -

60.0 ^im w i d e ; 23.0 - 29.0 jim l o n g ; i s t h m u s ; 8.0 -

11.0 nm w i d e . 

C) S i x p o p u l a t i o n s s t u d i e d : 

A n s e C e d r e s : AC3, AC104 

C i n q C a s e s : CC5, CC13, CC14, CC102 

D) R e c o r d e d o n l y f r o m t h e e a s t e r n r e g i o n o f G r a n d e T e r r e . 

From f i l m s o v e r mud, among t h e f i l a m e n t s o f o t h e r a l g a e 

a n d t h e a u f w u c h s o f l a r g e r p l a n t g r o w t h s . 
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130201 C a r t e r i a g l o b o s a K o r s h i k o v 

A) C e l l s : average d i a m e t e r 23.0 )im; cell-membrane; t h i n , 

w i t h o u t p a p i l l a e , c h l o r o p l a s t ; l a r g e , cup-shaped, 

dense w i t h an a x i a l p y r e n o i d , c o n t r a c t i l e v a c u o l e s ; 

two, s i t u a t e d near to the base of the f l a g e l l a e , 

pigment s p o t ; s m a l l , c e n t r a l . 

B) P a s c h e r (1927) gave the s i z e ranges as - c e l l s : 18.0 -

28.0 jim i n d i a m e t e r , f l a g e l l a e as long as the c e l l or 

l o n g e r . 

C) One p o p u l a t i o n s t u d i e d : 

Anse C e d r e s : AC3 

D) Recorded on o n l y one o c c a s i o n , from f i l m s over mud and 

the p l a n k t o n . 
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130 469 Chlamydomonas g l o b o s a Snow 

A) C e l l s : a v e r a g e d i a m e t e r 7.0 jim; a v e r a g e l e n g t h 14.0 fim, 

o v a t e t o a l m o s t s p h e r i c a l , s h e a t h ; h y a l i n e , a n t e r i o r 

p a p i l l a e a b s e n t , c h l o r o p l a s t ; a p a r i e t a l cup w i t h b a s a l 

p v r e n o i d , a s i n g l e a n t e r i o r c o n t r a c t i l e v a c u o l e , p i g m e n t -

s p o t ; l a t e r a l , m e d i a n . 

B) P r e s c o t t ( 1 9 6 2 ) g a v e t h e s i z e r a n g e s a s - c e l l s : 5.0 -

7.0 )im w i d e ; 10.0 - 19.0 )im l o n g . 

C) 27 p o p u l a t i o n s s t u d i e d : 

l i e P i c a r d : Wl , W2 , W3, W4, W6, W7, W9 , W102, W103, WHO, 

WHO, W113, W117, W118, W120. 

l i e M a l a b a r : MWl, MW103, MW104, ME103, M E l l l 

A n s e C e d r e s : A C l O l , AC109 

C i n q C a s e s : CC105 

T a k a m a k a : T 3 , T 1 2 2 , T 1 2 4 , T125 

D) W i d e s p r e a d a n d o f t e n a b u n d a n t . From f i l m s o v e r l y i n g 

mud a nd r o c k , among t h e f i l a m e n t s o f o t h e r a l g a e , t h e 

p l a n k t o n a nd t h e a u f w u c h s o f l a r g e r p l a n t g r o w t h s . 
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E u d o r i n a e l e g a n s 



130901 E u d o r i n a e l e g a n s E h r e n b e r g 

A) C o l o n y : c o n t a i n i n g 4 - 3 2 c e l l s , s p h e r i c a l t o o v a t e . 

C e l l s : 16.0 - 18.5 fim i n d i a m e t e r , s p h e r i c a l , t i g h t l y 

p a c k e d . 

B) P a s c h e r ( 1 9 2 7 ) g a v e t h e s i z e r a n g e s a s - c o l o n y : 

60.0 - 200.0 urn i n d i a m e t e r . C e l l s : 16.0 - 24.0 |im i n 

d i a m e t e r , o f t e n w i d e l y s e p a r a t e d o r t i g h t l y p a c k e d . 

C) 15 p o p u l a t i o n s s t u d i e d : 

l i e P i c a r d : Wl , W4, W6 , W7, W9, W104, WHO, W113 

A n s e C e d r e s : AC2 

C i n q C a s e s : CCS, C C 1 5 , C C 1 0 2 , CC105 

T a k a m a k a : T l , T 1 0 8 

D) W i d e s p r e a d , o c c a s i o n a l l y a b u n d a n t . From f i l m s o v e r 

r o c k and mud, among t h e f i l a m e n t s o f f l o a t i n g a l g a e , 

t h e p l a n k t o n and t h e a u f w u c h s o f l a r g e r p l a n t g r o w t h s . 
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131601 P h a c o t u s l e n t i c u l a r i s ( E h r e n b e r g ) S t e i n 

A) C e l l s : 8.5 - 10.3 jim w i d e ; 13.6 - 16.0 [im l o n g , v a l v e s 

. o f l o r i c a much w i d e r t h a n c e l l s , d a r k b r o w n , s c u l p t u r e d , 

c h l o r o p l a s t ; c u p - s h a p e d w i t h a b a s a l p y r e r i o i d . 

B) P a s c h e r ( 1 9 2 7 ) g a v e t h e s i z e r a n g e s a s - c e l l s : 13.0 -

20.0 lira l o n g , v a l v e s ; much w i d e r t h a n t h e c e l l , 

s c u l p t u r e d , p a p i l l a t e , o c c a s i o n a l l y s m o o t h , c h l o r o p l a s t ; 

l a r g e , c u p - s h a p e d w i t h b a s a l p y r e n o i d . 

C) 35 p o p u l a t i o n s s t u d i e d : 

A 

H e P i c a r d : Wl , W4, W5 , W7, . W9, W104, WHO, W117 

A 
H e M a l a b a r : ME107 

A n s e C e d r e s : A C l , AC2, AC3, AC4, A C l O l , AC103, AC104, 

AC109, A C l l l , A C H 2 

C i n q C a s e s : CC3, CCS, C C 1 2 , C C 1 3 , CC14, C C l S , CC18, 

C C l O l , C C 1 0 2 , CCIOS 

T a k a m a k a : T l , T 1 0 3 , T 1 0 8 , T 1 2 1 , T122 

D) W i d e s p r e a d , common and o f t e n v e r y a b u n d a n t . From f i l m s 

o v e r l y i n g mud and r o c k , among t h e f l o a t i n g f i l a m e n t s o f 

o t h e r a l g a e , t h e p l a n k t o n and t h e a u f w u c h s o f l a r g e r 

p l a n t g r o w t h s . 

E ) R e c o r d e d by W h i t t o n ( 1 9 6 9 ) . 
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132601 P l e o d o r i n a c a l i f o r n i c a Shaw 

A) C o l o n y : s p h e r i c a l . C e l l s : 13.5 - 25.0 |im i n d i a m e t e r 

s p h e r i c a l , e v e n l y d i s t r i b u t e d w i t h i n a l m o s t c o l o u r l e s s 

homogeneous m u c i l a g e . 

B) P a s c h e r ( 1 9 2 7 ) g a v e t h e s i z e r a n g e s a s - c o l o n y : 

250 450 )im i n d i a m e t e r . C e l l s 13.0 - 27.0 m̂ 

d i a m e t e r . 

C) Two p o p u l a t i o n s s t u d i e d : 

A n s e C e d r e s : AC103 

T a k a m a k a : T124 

D) R a r e , n e v e r v e r y a b u n d a n t . From a l g a l f i l m s o v e r l y i n g 

mud. 
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140201 A r i k i s t r o d e s m u s a c i c u l a r i s (A. B r . ) K o r s h i k o v 

A) C e l l s : a v e r a g e w i d t h 3.0 ^m; a v e r a g e l e n g t h 50.0 jim; 

s i n g l e , a l m o s t s t r a i g h t o r o c c a s i o n a l l y s l i g h t l y b e n t , 

a t t e n u a t e from t h e m i d d l e o f t h e c e l l e n d i n g i n s h a r p 

p o i n t s ; c h l o r o p l a s t s ; c o m p l e t e l y f i l l i n g c e l l ; d a u g h t e r -

c e l l s ; emerge f r o m d i a g o n a l s p l i t i n m o t h e r - c e l l w a l l , 

B) K o r s h i k o v ( 1 9 5 3 ) g a v e t h e s i z e r a n g e s a s - c e l l s : up t o 

4.5 p.m w i d e ; g e n e r a l l y up t o 80.0 jim l o n g , o c c a s i o n a l l y 

up t o 210.0 |im l o n g . 

C) 36 p o p u l a t i o n s s t u d i e d : 

l i e P i c a r d : Wl, W4, W5, W7, W9, WHO, W117 

l i e M a l a b a r : MW104, ME107 

A n s e C e d r e s : A C l , AC2, AC3, AC4, AC101,AC103, AC104, AC109, 

AC111,AC112 

C i n q C a s e s : C C 3 , C C 5 , C C 1 2 , C C i 3 , C C 1 4 , C C 1 5 , C C 1 8 , C C l O l , 

C C 1 0 2 , CC105 

T a k a m a k a : T l , T 1 0 3 , T 1 2 1 , T 1 2 2 

D) W i d e s p r e a d and l o c a l l y common. From f i l m s o v e r mud, t h e 

p l a n k t o n , t h e a u f w u c h s o f l a r g e r p l a n t g r o w t h s . 
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140205 A n k i s t r o d e s m u s b r a u n i i (Nag.) B r t l n n t h a l e r 

A) C e l l s : a v e r a g e w i d t h S.O fim; 21.0 - 30^0 |J.m l o n g ; 

s p i n d l e - s h a p e d , s l i g h t l y r o u n d e d o r p o i n t e d a t t h e 

e n d s ; d a u g h t e r c e l l s ; emerge t h r o u g h a d i a g o n a l s p l i t 

i n t h e m o t h e r - c e l l w a l l . 

B) K o r s h i k o v ( 1 9 5 3 ) ga;ve t h e s i z e r a n g e s a s - 5^0 - 8.0 M̂m 

w i d e ; 20.0 - 56.0 |im l o n g , 

C) T e n p o p u l a t i o n s s t u d i e d : 

' l i e P i c a r d : Wl , W2, W4, W5, W6, W7, W9, W102, W i l l , W127 

A 

D) R e c o r d e d o n l y f r o m H e P i c a r d , From f i l m s and 

f i l a m e n t o u s s h e e t s o v e r mud and r o c k , t h e p l a n k t o n , 

among l a r g e r a l g a l c o l o n i e s , and t h e a u f w u c h s o f l a r g e r 

p l a n t g r o w t h s . 
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140206 A n k i s t r o d e s m u s f a l c a t u s ( C o r d a ) R a l f s 

A) C e l l s : 2,0 - 5.0 |am w i d e ; up t o 80.0 ^im l o n g ; s t r a i g h t 

o r o c c a s i o n a l l y t w i s t e d , g r a d u a l l y t a p e r e d t o w a r d s t h e 

p o l e s e n d i n g i n a s h a r p p o i n t , s i n g l e o r a few 

i n t e r t w i n e d , 

B) K o r s h i k o v ( 1 9 5 3 ) g a v e t h e s i z e r a n g e s a s - c e l l s : 

3.5 - 4.5 \im w i d e ; up t o 80.0 x̂m l o n g . P r e s c o t t ( 1 9 6 1 ) 

g a v e t h e s i z e r a n g e s a s - c e l l s : 2,0 - 6.0 )im w i d e ; 

25,0 - 100.0 ^lm l o n g , 

C) 19 p o p u l a t i o n s s t u d i e d : 

H e P i c a r d : W2, W4, W6, W7, WHO 

l i e M a l a b a r : ME108 

A n s e C e d r e s : A C l , A C 3 , AC103 

C i n q C a s e s : C C 9 , C C 1 2 , C C 1 4 , C C 1 0 2 , CC107 

T a k a m a k a : T 2 , T 1 0 3 , T 1 2 1 , T 1 2 4 , T3 

D) W i d e s p r e a d and common b u t r a r e l y v e r y a b u n d a n t . From 

f i l m s o v e r mud, a s a c o n s t i t u e n t o f t h e p l a n k t o n and i-n 

t h e a u f w u c h s o f h i g h e r p l a n t g r o w t h s . 

E ) R e c o r d e d by W h i t t o n ( 1 9 6 9 ) . 
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140207 A n k i s t r o d e s m u s l o n g i s s i m u s (Lemmermann) W i l l e 

A) C e l l s : a v e r a g e w i d t h 2 . 5 Mm; a v e r a g e l e n g t h 30 .0 |im; 

s t r a i g h t o r o c c a s i o n a l l y b e n t , t a p e r i n g t o s h a r p p o i n t s 

a t t h e p o l e s , b r i g h t g r e e n , s o l i t a r y ; c h l o r o p l a s t s ; a 

few s m a l l p l a t e s ; p y r e n o i d s ; g e n e r a l l y two, c l e a r l y 

v i s i b l e . 

B) K o r s h i k o v (1953) g a v e t h e s i z e r a n g e s a s - c e l l s : 

3u8 - 7 . 5 |im w i d e ; up t o 2 2 5 . 0 ixm l o n g ^ 

C) One p o p u l a t i o n s t u d i e d : 

l i e P i c a r d : W2 

D) R e c o r d e d o n l y o n c e . From f i l m s o v e r b o t t o m mud, among 

f l o a t i n g f i l a m e n t s and t h e p l a n k t o n . 
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140208 A n k i s t r o d e s m u s m i n u t i s s i m u s K o r s h i k o v 

A) C e l l s : 1.5 - 3.0 )im w i d e ; 4.5 -, 11.0 |im l o n g ; bow-shaped, 

p o l e s b l u n t l y p o i n t e d , p a l e b l u e - g r e e n , s o l i t a r y . 

B) K o r s h i k o v ( 1 9 5 3 ) g a v e t h e s i z e r a n g e s a s - c e l l s : 

2.8 - 5,0 |im w i d e ; up t o 11.0 nm l o n g ^ 

C) 35 p o p u l a t i o n s s t u d i e d : 
A 

l i e P i c a r d : Wl , W2, W3, W4, W5, W7, W114, WHO, W113, 

W118, W120, W127 

I ' l e M a l a b a r : MW103, ME103, ME108 

A n s e C e d r e s : AC3, A C l O l , A C 1 03, AC104, AC109, AC 112 

C i n q C a s e s : C C 3 , C C 5 , C C 1 2 , CC14, C C 1 5 , C C 1 8 , C C 1 0 2 , CC107 
T a k a m a k a : T l , T 2 , T 1 0 8 , T 1 2 1 , T122 

D) W i d e s p r e a d , common and o c c a s i o n a l l y a b u n d a n t . From 

t h e p l a n k t o n a n d t h e a u f w u c h s o f l a r g e r p l a n t g r o w t h s , 

E ) Recorde'd by W h i t t o n ( 1 9 6 9 ) . 
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A n k i s t r o d e s m u s mucosus 

lO^tM 
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140209 A n k i s t r o d e s m u s mucosus K o r s h i k o v 

A) C e l l s : a v e r a g e w i d t h 3.0 nmj a v e r a g e l e n g t h 15,0 |imy 

s p i n d l e - s h a p e d w i t h r o u n d e d p o l e s , s i n g l e o r a few 

t o g e t h e r i n a l m o s t c o l o u r l e s s m u c i l a g e , 

B) K o r s h i k o v (1953) gave t h e s i z e r a n g e s as - c e l l s : 

1,8 - 2.3 |im wide> 14.0 - 21,0 nm l o n g . 

C) Two p o p u l a t i o n s s t u d i e d : 
A 

l i e P i c a r d : W2 

Anse C e d r e s : AC3 

D) R e c o r d e d o n l y t w i c e f r o m two w i d e l y s e p a r a t e d p o o l s . 

From f i l m s o v e r b o t t o m mud and t h e p l a n k t o n . 
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140210 A n k i s t r o d e s m u s p s e u d o m i r a b i l i s K o r s h i k o v 

A) C e l l s : 1<,5 - 3.0 ^im wide? 25,0 - 50,0 urn long» s o l i t a r y , 

s p i r a l o r 'S' s h a p e d , 

B) K o r s h i k o v (1953) gave t h e s i z e r a n g e s as - c e l l s : up 

t o 2„6 Mm wide? up t o 60,0 [im l o n g . 

C) 18 p o p u l a t i o n s s t u d i e d : 
A 

H e P i c a r d : W4, W104, WHO, W112, W113, W116, W118, W127 

C i n q Cases: CC5,CC9, CC14, CC107 

Takamaka: T l , T108, T 1 2 1 , T124 

D) W i d e s p r e a d , common and o c c a s i o n a l l y a b u n d a n t . From 

f i l m s o v e r mud, t h e p l a n k t o n and t h e aufwuchs o f l a r g e r 

p l a n t g r o w t h s . 
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140454 C h a r a c i u m s p . , c e l l s o b v i o u s l y c u r v e d ^ l e n g t h t i m e s 

b r e a d t h > t h r e e 

A) C e l l s : a v e r a g e w i d t h 2.0 )im; a v e r a g e l e n g t h 12.0 ^tm, 

c u r v e d , end o f c e l l s l i g h t l y p o i n t e d . 

I t has n o t been p o s s i b l e t o a l l o c a t e a s u i t a b l e b i n o m i a l 

due t o i n s u f f i c i e n t m a t e r i a l . P r o b a b l y o n l y one s p e c i e s 

C) One p o p u l a t i o n s t u d i e d : 

' l i e P i c a r d : W6 

D) R e c o r d e d on o n l y one o c c a s i o n , a t t a c h e d t o a dead t w i g 

on b o t t o m o f p o o l . 
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C h a r a c i u m s t r i c t u m 

l O ^ l M 
I 1 
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140470 C h a r a c i u m s t r i c t u m A. Braun 

A) C e l l s : a v e r a g e w i d t h 7.0 jim; a v e r a g e l e n g t h 25.0 )J.m; 

s t r a i g h t , s y m m e t r i c a l , o v a l t o c y l i n d r i c a l , b r o a d l y 

r o u n d e d a t t h e apex, s t i p e ; 1.2 )im l o n g w i t h s m a l l 

b a s a l a t t a c h i n g d i s c , c h r o m a t o p h o r e ? a d i f f u s e p a r i e t a l 

p l a t e w i t h a s i n g l e p y r e n o i d . 

B) K o r s h i k o v (1953) gave t h e s i z e r a n g e s as - c e l l s : 

6.0 - 7.0 )im w i d e ; 23 .0 - 30.0 \xm l o n g . 

C) One p o p u l a t i o n s t u d i e d : 

A 
l i e P i c a r d : W5 

D) R e c o r d e d on o n l y one o c c a s i o n , a t t a c h e d t o a dead t w i g 

a t t h e b o t t o m o f a p o o l . 
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140501 C h l o r e l l a e l l i p s o i d e a Gerneck 

A) C e l l s : a v e r a g e w i d t h 6,0 iim} a v e r a g e l e n g t h 7.5 jimj 

e l l i p s o i d , a few t o g e t h e r i n an a l m o s t c o l o u r l e s s 

common mucilage» c h l o r o p l a s t s j s i n g l e , p a r i e t a l w i t h 

a s i n g l e p y r e n o i d , 

B) K o r s h i k o v (1953) gave t h e s i z e r a n g e s as - c e l l s : 

4.2 - 7.4 ]xm wide» 5,3 - 9.0 Jim l o n g , 

C) One p o p u l a t i o n s t u d i e d : 

C i n q Cases: CC5 

D) R e c o r d e d o n l y once i n an a l g a l f i l m o v e r mud. 
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140504 C h l o r e l l a v u l g a r i s Beyer 

A) C e l l s : a v e r a g e d i a m e t e r 6,5 fim, s p h e r i c a l , g e n e r a l l y 

s o l i t a r y . 

B) K o r s h i k o v (1953) gave t h e s i z e r a n g e s as - c e l l s : 

4.2 - 10,5 |im i n d i a m e t e r . 

C) 12 p o p u l a t i o n s s t u d i e d : 
A 

H e P i c a r d : Wl, W2 , W3, W4, W5, W7, W104, W107, 0600 + 0900 

^ l e M a l a b a r : MW103 

Takamaka: T108, T124 
A 

D) W i d e s p r e a d , l o c a l l y common on H e P i c a r d , o c c a s i o n a l l y 

a b u n d a n t . From f i l m s , arid f i l a m e n t o u s s h e e t s o v e r mud 

and r o c k and t h e p l a n k t o n . 



140505 C h l o r e l l a mucosa K o r s h i k o v 

A) C e l l s : a v e r a g e d i a m e t e r 3,9 jxmj s p h e r i c a l , few o r 

many t o g e t h e r w i t h i n a l m o s t c o l o u r l e s s m u c i l a g e . 

B) K o r s h i k o v (1953) gave t h e s i z e r a n g e s as - c e l l s : 

2,7 - 5,8 pim w i d e , 

C) One p o p u l a t i o n s t u d i e d : 

l i e P i c a r d l W 2 

D) R e c o r d e d o n l y o n c e . From an a l g a l f e l t . 
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141003 C o e l a s t r u m cambricum A r c h e r 

A) C e l l s : 6.0 - 12.0 fxm vide; g l o b u l a r t o c o n i c a l , j o i n e d 

by s h o r t p r o j e c t i o n s t o f o r m a c o l o n y w i t h t r i a n g u l a r 

i n t e r c e l l u l a r s p a c e s ; c e l l w a l l ; r o u g h . 

B) K o r s h i k o v (1953) gave t h e s i z e r a n g e f o r c e l l s as -

c e l l s : 9„0 - 12.0 |im i n d i a m e t e r . 

C) T w e l v e p o p u l a t i o n s s t u d i e d : 

l i e P i c a r d : Wl, W2, W3 

Anse Cfedres: A C l , AC104 

C i n q Cases: C C l , CC2, CC3, CCS, CC13, CC14, CC18 

D) W i d e s p r e a d b u t r a r e . From f i l m s , among f l o a t i n g 

f i l a m e n t s , p l a n k t o n i c and f r o m t h e aufwuchs o f l a r g e r 

p l a n t g r o w t h s , 

F) P h i l i p o s e (1967) l i s t e d many r e c o r d s f r o m p a d d y - f i e l d s , 

p o n d s , d i t c h e s , and s h a l l o w p o o l s i n Burma, C e y l o n and 

I n d i a . He d e s c r i b e d i t s d i s t r i b u t i o n as A f r i c a , A m e r i c a , 

A u s t r a l i a , C e y l o n , E u r o p e , I n d i a , J a p a n , J a v a . 
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141009 C o e l a s t r u m m i c r o p o r u m N a g e l i 

A) C e l l s : a v e r a g e d i a m e t e r 13.8 Mmj s p h e r i c a l , u n i t e d by 

v e r y s h o r t m u c i l a g i n o u s p r o j e c t i o n s w i t h up t o s i x o t h e r 

c e l l s t o f o r m a s p h e r i c a l c o l o n y , 

B) K o r s h i k o v (1953) gave t h e s i z e r a nge as - c e l l s : 6.0 -

27,0 )-im, u s u a l l y 16.0 - 18.0 Jim i n d i a m e t e r , 

C) T w e n t y - t w o p o p u l a t i o n s s t u d i e d : 
A 
H e P i c a r d : W2, W113, W120 
A 
H e M a l a b a r : M E l l l 
Anse C e d r e s : ACl AC2, AC3, AC104 

C i n q Cases: CC2, CCS, CC12, CC13, CC15, CC16, CC102, CC104, 

CC107 

Takamaka: T l , T2, T108, T118, T122 

D) W i d e s p r e a d and l o c a l l y common. From f i l m s , o v e r mud, among 

f l o a t i n g f i l a m e n t s , p l a n k t o n i c arnd i n t h e aufwuchs o f 

l a r g e r p l a n t g r o w t h s , 

F) P h i l i p o s e (1967) l i s t e d many r e c o r d s f r o m , r o c k p o o l s , 

t a n k s , d i t c h e s and ponds i n Burma, C e y l o n and I n d i a . 

He d e s c r i b e d i t s d i s t r i b u t i o n as u b i q u i t o u s . 
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141501 D lmoyphococcus l u n a t u s A. Braun 

A) C e l l s : 4.0 - 8.0 m̂ w i d e , 8.0 - 12.0 Jim long» o v a l 

t o r e n i f o r m , b r o a d l y r o u n d e d a t t h e p o l e s , few o r many 

t o g e t h e r w i t h i n a l m o s t c o l o u r l e s s m u c i l a g e , 

B) P h i l i p o s e (1967) gave t h e s i z e r a n g e s as - c e l l s : 

4,0 - 15.0 [im w i d e ; 9,0 - 25,0 |im l o n g , 

C) E l e v e n p o p u l a t i o n s s t u d i e d : 

^ l e M a l a b a r : MWlOl 

Anse C e d r e s : AC3 

C i n q Cases: CC3, CCS, CC104 

Takamaka: T l , T103, T108, T118, T122, T124 

A 

D) N o t r e c o r d e d f o r l i e P i c a r d , e l s e w h e r e w i d e s p r e a d and 

l o c a l l y common. From f i l m s o v e r l y i n g mud, among f l o a t i n g 

f i l a m e n t s , t h e p l a n k t o n , and t h e aufwuchs o f l a r g e r 

p l a n t g r o w t h s . O f t e n f o r m i n g t h e m a j o r c o n s t i t u e n t o f 

t h e p l a n k t o n i n some p o o l s , 
F) P h i l i p o s e (1967) l i s t e d many r e c o r d s f r o m , ponds and 

t a n k s i n Burma and I n d i a , He d e s c r i b e d i t s d i s t r i b u t i o n 

as A f r i c a , Burma, E u r o p e , Formosa, I n d i a , J a p a n , J a v a , 

N o r t h A m e r i c a , Siam. 
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G o l e n k i n i a r a d i a t a 
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142102 G o l e n k i n i a r a d i a t a Chodat 

A) C e l l s : 10.0 - 12.0 Jim wide» s p h e r i c a l , s o l i t a r y ? c e l l 

w a l l ; c o v e r e d w i t h a number o f b r i s t l e s o f av e r a g e 

l e n g t h 38,0 [im> chloroplasts» cu p - s h a p e d , s i n g l e w i t h 

a s i n g l e p y r e n o i d , 

B) K o r s h i k o v (1953) gave t h e s i z e r a n g e s as - c e l l s : 

10,0 - 18,0 um wide» b r i s t l e s ? 40,0 - 45,0 Jim l o n g , 

P h i i i p o s e (1967) gave t h e s i z e r a n g e s as - c e l l s : 

7,0 - 15.0 |im wide? b r i s t l e s ? 25,0 - 45,0 jim l o n g . 

C) T w e n t y - s i x p o p u l a t i o n s s t u d i e d : 

H e P i c a r d : Wl 

Anse C e d r e s : A C l , AC2, AC3, AC103, AC104 

C i n q Cases: C C l , CC2, CC5, CCS, CC9, CC12, CC13, CC14, 

CC15, CC17, CC18, CC104, CC107 

Takamaka: T l , T102, T103, T118, T122, T124 

D) W i d e s p r e a d , l o c a l l y common i n t h e C i n q Cases r e g i o n , 

o c c a s i o n a l l y a b u n d a n t . From f i l m s o v e r l y i n g mud, among 

f l o a t i n g f i l a m e n t s , t h e p l a n k t o n and i n t h e aufwuchs o f 

l a r g e r p l a n t g r o w t h s , 

F) P h i l i p o s e (1967) d e s c r i b e d i t s d i s t r i b u t i o n as C e y l o n , 

E u r o p e , I n d i a , J a p a n , N o r t h A m e r i c a , S o u t h A f r i c a , 
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142701 Nautococcus c a u d a t u s K o r s h i k o v 

A) C e l l s : 20.0 - 27.0 lim wide; s p h e r i c a l to onion-shaped, 

w i t h a w e l l developed 'swimming-cap', s o l i t a r y ; 

c h l o r o p l a s t s ; i r r e g u l a r l y g l o b u l a r w i t h a c e n t r a l 

p y r e n o i d . 

B) K o r i s h i k o v (1953) gave the average d i a m e t e r as 20,0 \im 

C) T h i r t e e n p o p u l a t i o n s s t u d i e d : 

l i e P i c a r d : W1, W4, W5, W6, W7, W113, W l l S , W127 
A 

l i e Malabar: MWlOl 

C i n q C a s e s : CC9, CC15, CC16 

Takamaka: T l 

D) Widespread, l o c a l l y common on ^ l e P i c a r d , o c c a s i o n a l l y 

v e r y abundant. From f i l m s o v e r l y i n g mud, among f l o a t i n g 

f i l a m e n t s , t h e p l a n k t o n and the aufwuchs of l a r g e r 

growths, o c c a s i o n a l l y seen as a y e l l o w f i l m c o m p l e t e l y 

c o v e r i n g the s u r f a c e s of p o o l s . 
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142902 O o c y s t i s c r a s s a W i t t r o c k 

A) C e l l s : 7.0 - lOoO Jim w i d e j up to t w i c e as long as broad; 

o v a t e , b r o a d l y rounded a t the p o l e s , s i n g l e or i n c o l o n i e s 

of 2 - 8 e n c l o s e d i n the much s w o l l e n and g e l a t i n i z e d 

mother c e l l w a l l j c e l l membrane; t h i c k e n e d a t the p o l e s ; 

c h l o r o p l a s t s ; 3 - 5 , l a r g e p a r i e t a l d i s c s w i t h p y r e n o i d s . 

B) K o r s h i k o v (1953) gave the s i z e ranges as - c e l l s : 10.0 -

20.0 urn wide; 14.0 - 26.0 Hm l o n g . 

C) Seven p o p u l a t i o n s s t u d i e d : 
A 
l i e P i c a r d : W4, W6 

C i n q C a s e s : CC9, CC12, CC13, CC18, CC102 

D) Recorded o n l y from two w i d e l y s e p a r a t e d a r e a s of the 

a t o l l . From f i l m s o v e r l y i n g mud, among f l o a t i n g f i l a m e n t s , 

the p l a n k t o n , and the aufwuchs of l a r g e r p l a n t s growths. 

F) I n s h a l l o w p o o l s overgrown w i t h weeds; Burma (West, W. 

and G, S, , 1907); from r o c k p o o l s and t a n k s ; Ceylon (Crow, 

1 9 2 3 ) ; P h i l i p o s e (1967) d e s c r i b e d i t s d i s t r i b u t i o n as 

A u s t r a l i a , Burma, C e y l o n , Europe, Madagascar, North America, 

S i b e r i a , 
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142907 O o c y s t i s p a r v a W. e_t G. S. West 

A) C o l o n y : up t o 8 c e l l s e n c l o s e d w i t h i n t h e g e l a t i n i z e d 

w a l l o f t h e m o t h e r c e l l . C e l l s : 3.9 - 4^3 nm w i d e ; 

6,0 - 9,0 fim l o n g > o v a l t o s p i n d l e - s h a p e d , p o i n t e d a t 

t h e p o l e s ? c h l o r o p l a s t s j 1 - 3 w i t h o u t p y r e n o i d s . 

B) K o r s h i k o v (1953) gave t h e s i z e r a n g e as - c e l l s : 

4.0 - 7.0 )im vide} 6.0 - 12.0 [im l o n g . 

C) F o u r t e e n p o p u l a t i o n s s t u d i e d : 

l i e P i c a r d : Wl, W4, W7, W113 

l i e M a l a b a r : MW103 

Anse C e d r e s : AC111,AC112 

C i n q Cases: CC3, CC5, CC13,CC18 

Takamaka: TlOB, T118, T124 

D) W i d e s p r e a d , l o c a l l y common, n e v e r v e r y a b u n d a n t . From 

f i l m s o v e r l y i n g mud, among f l o a t i n g f i l a m e n t s , a l g a l 

f e l t s , l a r g e r g e l a t i n o u s c o l o n i e s , t h e p l a n k t o n and t h e 

a u f w u c h s o f l a r g e r p l a n t g r o w t h s . 
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142910 O o c y s t i s p u s i l l a H a n s g i r g 

A) C e l l s : a v e r a g e w i d t h 4,0 Jim; a v e r a g e l e n g t h 8.0 jJ.m; 

up t o t w i c e as l o n g as b r o a d , c y l i n d r i c a l , b r o a d l y -

r o u n d e d a t t h e e n d s , s o l i t a r y , o c c a s i o n a l l y up t o 

8 c e l l s r e m a i n i n g w i t h i n t h e g e l a t i n i z e d m o t h e r c e l l 

w a l l ; c h l o r o p l a s t s : 2 - 3 , w i t h o u t p y r e n o i d s . 

B) K o r s h i k o v (1953) gave t h e s i z e r a n g e as - c e l l s : 

4,5 - 6.4 Jim w i d e ; 8.0 - 12.0 fim l o n g , P h i l i p o s e (1967) 

gave t h e s i z e r a n g e as - c e l l s : 3,0 - 7,5 \im w i d e ; 

6,0 - 12„0 ^Im l o n g . 

C) T h r e e p o p u l a t i o n s s t u d i e d : 

l i e P i c a r d : Wl, W4, W107 

E) R e c o r d e d o n l y f r o m t h r e e p o o l s on ^ l e P i c a r d , From 

f i l m s o v e r l y i n g mud, among a l g a l f e l t s and l a r g e r 

g e l a t i n o u s c o l o n i e s , t h e p l a n k t o n and t h e aufwuchs o f 

l a r g e r p l a n t g r o w t h s . 
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143103 P e d i a s t r u m boryanum ( T u r p i n ) Meneghini 

A) C o l o n y : c i r c u l a r w i t h o u t i n t e r c e l l u l a r s p a c e s . C e l l s : 

a v e r a g e w i d t h 8„0 fimj p o l y g o n a l , o u t e r s u r f a c e s l i g h t l y 

t o d e e p l y emarginate w i t h two s h o r t p r o c e s s e s u s u a l l y 

e n d i n g i n s h o r t s p i n e s j c e l l w a l l j u s u a l l y g r a n u l a t e , 

o c c a s i o n a l l y smooth. 

B) P h i l i p o s e (1967) gave the s i z e range as - c e l l s : 

7.0 - 40.0 urn i n d i a m e t e r . , 

C) One p o p u l a t i o n s t u d i e d : 

C i n q C a s e s : CC102 

p) Recorded from o n l y one pool i n the C i n q C a s e s r e g i o n of 

Grande T e r r e . From among f l o a t i n g f i l a m e n t s . 

F ) From an a r t i f i c i a l t ank? C e y l o n (W«.6t o-rsoL West, 1902) » 

s h a l l o w p o o l s overgrown w i t h weeds? Burma (Wash a.«oL West, 

1 9 0 7 ) . P h i l i p o s e (1967) d e s c r i b e d i t s d i s t r i b u t i o n as 

u b i q u i t o u s . 
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P e d i a s t r u m t e t r a s 

lO^M 
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143109 P e d i a s t r u m t e t r a s (Ehrenberg) R a l f s 

A) C o l o n y : c i r c u l a r w i t h o u t i n t e r c e l l u l a r s p a c e s . C e l l s : 

a v e r a g e width 7.0 ^imj m a r g i n a l c e l l s ; d i v i d e d i n t o two 

l o b e s by a deep l i n e a r i n c i s i o n , which may r e a c h the 

middle of the c e l l , each lobe i s t r u n c a t e d and s l i g h t l y 

e m a r g i n a t e d ; i n n e r c e l l s ; f o u r to s i x s i d e d w i t h a 

s i n g l e l i n e a r i n c i s i o n . 

B) P h i l i p o s e (1967) gave the s i z e range as - c e l l s : 5.0 -

27.0 jim i n d i a m e t e r and s t a t e d t h a t the lobes of the 

m a r g i n a l c e l l s may be f u r t h e r d i v i d e d i n t o two l o b e s . 

C) One p o p u l a t i o n s t u d i e d : 

C i n q C a s e s : CC102 

D) Recorded on on l y one o c c a s i o n , from a f i l m o v e r l y i n g 

mud. 

F) P h i l i p o s e (1967) l i s t e d many r e c o r d s from p a d d y f i e l d s , 

ponds, p o o l s , s t r e a m s , t a n k s , and l a k e s i n Burma, 

C e y l o n and I n d i a . He d e s c r i b e d i t s d i s t r i b u t i o n as 

u b i q u i t o u s . 
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Scenedesirius a c u m i n a t u s 
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143501 Scenedesmus acuminatus (Lagerheim) Chodat 

A) C e l l s : 2.0 - 5.0 urn wide? 20,0 - 30.0 jim long» s p i n d l e -

shaped l u n a t e , s h a r p l y p o i n t e d a t the p o l e s ? c e l l - w a l l s ? 

smooth? 4 - 8 c e l l s w i t h i n c o l o n y . 

B) P h i l i p o s e (1967) gave the s i z e range as - c e l l s : 

2.0 - 7.0 |im wide? 12,0 - 48,0 l̂m between the a p i c e s . 

C) F i v e p o p u l a t i o n s s t u d i e d : 
A 
l i e P i c a r d : Wl 

C i n q C a s e s : C C l , CC3, CCS, CC12 

Takamaka: T102 

D) A r a r e i s p e c i e s , never v e r y abundant though w i d e s p r e a d . 

From f i l m s o v e r l y i n g mud, among f l o a t i n g f i l a m e n t s , 

p l a n k t b n i c and i n the aufwuchs of l a r g e r p l a n t growths. 

F) P h i l i p o s e (1967) l i s t e d many r e c o r d s from t a n k s , l a k e s , 

p o o l s , ponds, and swamps i n Burma, C e y l o n and I n d i a . He 

d e s c r i b e d i t s d i s t r i b u t i o n a s w i d e s p r e a d i n c l u d i n g : 

A f r i c a , A u s t r a l i a , Burma, C e y l o n , Europe, I n d i a , Japan, 

J a v a , North A m e r i c a , S i n g a p o r e , 
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I I 143502 Scenedesmus b i j u g a t u s ( T u r p i n ) K i i t z i n g 

A) C e l l s : 3,0 - 6,0 lim w i d e ; 6.0 - 18,0 \im l o n g , o b l o n g , o v a l , o r 

e l l i p s o i d , b r o a d l y r o u n d e d a t t h e end s ; up t o 16 c e l l s i n a 

f l a t l i n e a r s e r i e s . 

B) P h i l i p o s e (1967) gave t h e s i z e r a n g e s as - c e l l s : 

3.5 - 7.0 Mm w i d e ; 7,0 - 23.0 ^m l o n g . 

C) 42 p o p u l a t i o n s s t u d i e d : 

l i e P i c a r d : Wl , W4, W6, W7, W9, W102, W104, WHO, W112, 

W113, W117, W118, W119, W120, W127 

I' l e M a l a b a r : ME102, ME103, ME104, ME108, M E l l l 

Anse C e d r e s : A C l , AC2, AC3, AC103, AC104, AC109 

C i n q Cases: C C l , CC3, CC5, CC12, CC13, CC14, CC16, CC17, 

CC18, CC102 

Takamaka: T122, T124 

D) W i d e s p r e a d , l o c a l l y common and o f t e n a b u n d a n t . From f i l m s 

o v e r l y i n g mud and r o c k , among f l o a t i n g f i l a m e n t s , a l g a l 

f e l t s and l a r g e r g e l a t i n o u s g r o w t h s , t h e p l a n k t o n and i n 

t h e a u f w u c h s o f l a r g e r p l a n t g r o w t h s . 

F) P h i l i p o s e (1967) l i s t e d many r e c o r d s f r o m s t r e a m s , s t a g n a n t 

w a t e r d i t c h e s , c a n a l s , p o n d s , t a n k s , r a i n w a t e r p o o l s , 

cement c i s t e r n s and a t t a c h e d t o l a r g e r p l a n t g r o w t h s i n Burma, 

C e y l o n and I n d i a . 
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143508 S c e n e d e s m u s o b l i q u u s ( T u r p i n ) K u t z i n g 

A) C e l l s : a v e r a g e w i d t h 6,0 |im? a v e r a g e l e n g t h 15,0 |im? 

s p i n d l e - s h a p e d t o f u s i f o r m , o u t e r c e l l s b o w - s h a p e d , a l m o s t 

l u n a t e , e n d s o f c e l l s a c u t e l y o r s l i g h t l y r o u n d e d , u s u a l l y 

s i d e s s t r a i g h t , c e l l - w a l l s ? smooth, 2-4 o c c a s i o n a l l y up 

t o 8 c e l l s w i t h i n c o l o n y , 

B) P h i l i p o s e ( 1 9 6 7 ) g a v e t h e s i z e r a n g e s a s - c e l l s : 

2,0 - 9.0 lim w i d e ? 5.0 - 27,0 pim l o n g . 

C) One p o p u l a t i o n r e c o r d e d : 

T a k a n i c i k a : T 1 2 4 

D) R e c o r d e d o n l y o n c e , f r o m an a l g a l f i l m o v e r l y i n g b o t t o m mud. 

F ) P h i l i p o s e ( 1 9 6 7 ) l i s t e d many r e c o r d s from p a d d y f i e l d s , 

t a n k s , s t a g n a n t w a t e r s , d i t c h e s , p o n d s and c ement 

c i s t e r n s i n C e y l o n a n d I n d i a . He d e s c r i b e d i t s d i s t r i b u t i o n 

a s u b i q u i t o u s . 
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Scenedegmua q u a d r i c a u d a 
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143510 Scenedesmus q u a d r r l c a u d a ( T u r p i n ) B r e b i s s o n 

A) C e l l s : 2.8 - 15.0 Jim wide? 8.0 - 31.0 |im long? o b l o n g 

t o c y l i n d r i c a l , b r o a d l y r o u n d e d a t t h e p o l e s , c e l l w a l l s ? 

s m o o t h , e n d - c e l l s p o s s e s s i n g a l o n g c u r v e d o r s t r a i g h t 

s p i n e a t each p o l e . 

B) K p r s h i k o v (1953) gave t h e s i z e r a n g e s as - c e l l s : 

2.5 - 15.0 jim wide? 7.0 - 43.0 ^im l o n g . 

C) 49 p o p u l a t i o n s s t u d i e d : 
A 

l i e P i c a r d : Wl, W2, W3, W4, W6, W7, W9, W102, W104, W112, 

W113, W117, W118 

l i e M a l a b a r : ME103, ME108 

Anse C e d r e s : A C l , AC2, AC3, A C l O l , AC103, AC104, AC109 

C i n q Cases: C C l , CC2, CC3, CC5, CC8, CC9, CC12, CC13, 

CC14, CC15, CC16, CC17, CC18, CC102, CC104, 
CC105, CC107 

Takamaka: T l , T2, T102, T103, T108, T118, T 1 2 1 , T122, T124, 

T125, 3300 + 0300 

D) W i d e s p r e a d , l o c a l l y common and o c c a s i o n a l l y a b u n d a n t . 

From f i l m s o v e r l y i n g mud and r o c k , f l o a t i n g f i l a m e n t s , 

l a r g e r g e l a t i n o u s c o l o n i e s , p l a n k t o n and t h e aufwuchs o f 

l a r g e r p l a n t g r o w t h s 

E) R e c o r d e d by W h i t t o n ( 1 9 6 9 ) . 

F) P h i l i p o s e (1967) l i s t e d many r e c o r d s f r o m p a d d y - f i e l d s , 

l a k e s , s t a g n a n t w a t e r s , p o nds, t a n k s and swamps i n Burma, 

C e y l o n and I n d i a . He d e s c r i b e d i t s d i s t r i b u t i o n as 

u b i q u i t o u s . 
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144102 T e t r a e d r o n i n c u s ( T e l l i n g ) G, M. S m i t h 

A) C e l l s : 14,0 - 20,0 \im w i d e ; s o l i t a r y , t e t r a g o n a l , 

f l a t o r p y r a m i d a l , t h e p o l e s p r o d u c e d t o f o r m l o b e s 

e ach e n d i n g i n a s p i n e 7,0 - 18.0 Jim l o n g . 

B) P h i l i p o s e (1967) gave t h e s i z e r a n g e s as - c e l l s : 

15.0 - 20,0 Jim w i d e ; s p i n e s ; 7,0 - 8,0 Jim l o n g , 

C) 14 p o p u l a t i o n s s t u d i e d : 

l i e M a l a b a r : ME102 

Anse C e d r e s : AC2 

C i n q Cases: CC3, CC5, CC13, CC14, CC15, CC102, CC104, 

CC107 

Takamaka: T l , T2, T104 

D) R e c o r d e d o n l y f r o n t h e e a s t e r n end o f t h e a t o l l , where 

i t wais l o c a l l y common. From f i l m s o v e r l y i n g mud, 

among f l o a t i n g f i l a m e n t s , t h e p l a n k t o n , and t h e 

a u f w u c h s o f l a r g e r p l a n t g r o w t h s . 
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144103 T e t r a e d r o n minigium (A, Br.) Hansgirg 

A) C e l l s : a v erage d i a m e t e r : 9,0 jim; s o l i t a r y , q u a d r a n g u l a r , 

w i t h concave s i d e s and rounded p o l e s , 

B) K o r s h i k o v (1953) gave the s i z e ranges as - c e l l s : 

6.0 - 20,0 Jim wide, 

C) 23 p o p u l a t i o n s s t u d i e d : 
A 

l i e P i c a r d : Wl 

Anse C e d r e s : A C l , AC2, AC3, AC103, AG104 

C i n q C a s e s : CC3, CC5, CC9, CC12, CC14, CC16, CC17, 

CC18, CC102, CC104 

Takamaka: T l , T103, T118, T122, T124, T125 

D) Widespread, though o n l y one r e c o r d from the we s t e r n end 

of t h e a t o l l , l o c a l l y common i n the e a s t e r n r e g i o n . 

From f i l m s over mud and r o c k , among f l o a t i n g f i l a m e n t s 

of o t h e r a l g a e , the p l a n k t o n and the aufwuchs of l a r g e r 

p l a n t growths, 

E) Recorded by Whitton (1969),' 

F) P h i l i p o s e (1967) l i s t e d many r e c o r d s from f i l t e r beds, 

d i t c h e s , ponds, t a n k s , l a k e s and swamps i n A f g h a n i s t a n , 

Burma, C e y l o n and I n d i a , He d e s c r i b e d i t s d i s t r i b u t i o n 

as u b i q u i t o u s . 
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144104 T e t r a e d r o n t r j a n g u l a r e K o r s h i k o v 

A) C e l l s : a v e r a g e d i a m e t e r 7.5 nm» d i s t a n c e between 

p o l e s 12.0 iimi f l a t , t r i a n g u l a r , w i t h s l i g h t l y concave 

s i d e s and r o u n d e d p o l e s , c e l l w a l l s ; c o v e r e d e v e n l y 

w i t h p a p i l l a e , w i t h l a r g e r p a p i l l a e a t t h e p o l e s , 

c h l o r o p l a s t s f s i n g l e w i t h a s i n g l e p y r e n o i d . 

B) K o r s h i k o v (1953) d i d n o t g i v e t h e d i a m e t e r b u t gave t h e 

r a n g e f o r t h e d i s t a n c e b e t w e e n t h e p o l e s as 12.5 - 14.0 fim, 

C) Seven p o p u l a t i o n s s t u d i e d : 
A 

H e P i c a r d : W4, W6, W7 

C i n q Cases: CC9, CC18, CC107 

Takamaka:T103 

D) W i d e s p r e a d b u t r a r e , n e v e r a b u n d a n t . From f i l m s o v e r 

mud, among f l o a t i n g f i l a m e n t s , t h e p l a n k t o n and t h e 

au f w u c h s o f l a r g e r p l a n t g r o w t h s . 
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T r e u b a r i a t r i a p p e n d i c u l a t a 



144403 T r e u b a r i a t r i a p p e n d i c u l a t a B e r n a r d 

A) C e l l s : 12,0 - 16.0 jim w i d e ; e x t e n d e d i n t o 3 p o l e s each 

p r o d u c e d i n t o a l o n g h y a l i n e s p i n e w i t h a b r o a d base 

up t o 12»0 ^ i I n l o n g ? c h l o r o p l a s t s j 1 - 3 , each w i t h a 

p y r e n o i d . 

B) P h i l i p o s e (1967) gave t h e s i z e r a n g e s as - c e l l s : 

6„0 - 13«0 fim w i d e ; s p i n e s ; 12.0 - 40.0 ^im l o n g . 

C) Two p o p u l a t i o n s s t u d i e d : 

C i n q Cases: CC2, CCS 

D) R e c o r d e d o n l y f r o m two p o o l s i n t h e C i n q Cases r e g i o n 

o f Grande T e r r e . From f i l m s o v e r mud and among t h e 

f i l a m e n t s o f o t h e r a l g a e . 

F) P h i l i p o s e (1967) d e s c r i b e d i t s d i s t r i b u t i o n as E u r o p e , 

I n d i a , J a v a , and N o r t h A m e r i c a , 



144703 S o r a s t r u m s p i n u l o s u m N a g e l i 

A) C e l l s : a v e r a g e w i d t h 12.0 ^mt a v e r a g e l e n g t h 14.0^m; 

r e n i f o r m o r c u n i f o r m , w i t h two r e l a t i v e l y s h o r t s p i n e s 

a t t h e apex o f each a n g l e , up t o 32 c e l l s w i t h i n a l m o s t 

c o l o u r l e s s , d i f f l u e n t m u c i l a g e . 

B) K o r s h i k o v (1953) gave t h e s i z e r a n g e s as - c e l l s : 

12,0|im - 18«) |im vide} 6,0 - 18.0 |im l o n g , 

C) One p o p u l a t i o n s t u d i e d : 

C i n q Cases: CC18 

D) R e c o r d e d o n l y once f r o m t h e aufwuchs o f Chara z e y l a n i c a . 

F) P h i l i p o s e (1967) l i s t e d many r e c o r d s f r o m among a q u a t i c 

v e g e t a t i o n i n p a d d y - f i e l d s , d i t c h e s , ponds, p o o l s , and 

cement c i s t e r n s i n I n d i a . He d e s c r i b e d i t s d i s t r i b u t i o n 

as» A f r i c a , C e y l o n , C h i n a , E u r o p e , I n d i a , J a m a i c a , J a p a n , 

J a v a , New Z e a l a n d , N o r t h and So u t h A m e r i c a . 
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150101 A p a t o c o c c u s l o b a t u s ( C h o d a t ) B o y e - P e t e r s e n 

A) C o l o n y : an expanded l i g h t - g r e e n s h e e t . C e l l s : a verage 

w i d t h 7.5 Jim; a v e r a g e l e n g t h 9.0 )im; c h l o r o p l a s t j a 

s i n g l e p a r i e t a l p l a t e . 

B) P r i n t z (1964) gave t h e ' s i z e r a n g e s as - c e l l s : 7.0 -

12.0 |im w i d e , r a r e l y up t o 15.0 )im w i d e . 

C) F o u r p o p u l a t i o n s s t u d i e d : 

l i e P i c a r d : 0564 + 1017, 0600 + 0900 

Takamaka: 3343 + 0590, 3345 + 0551 

D) W i d e s p r e a d , o c c a s i o n a l l y a b u n d a n t . From t h e b a r k o f 

t r e e s , o c c a s i o n a l l y p l a n k t o n i c . T h i s s p e c i e s was 

e s p e c i a l l y common and o f t e n v e r y abundant on t h e b a r k 

o f t h e C a l o p h y l l u m t r e e s n e a r B a s s i n Takamaka ( T 2 ) . 
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152801 G o n g r o s i r a d e b a r y a n a R a b e n h o r s t 

A) C o l o n y : f o r m i n g an expanded g r e e n s h e e t o v e r t h e 

s u b s t r a t e w i t h f i l a m e n t s r i s i n g v e r t i c a l l y f r o m t h e 

ba s e . F i l a m e n t s : a v e r a g e w i d t h 25.0 jum s h o r t , r a r e l y 

b r a n c h i n g . C e l l s : 16.0 - 26.0 f i m w i d e ; 28.0 - 34 .0 nm 

l o n g ; c h l o r o p l a s t : a s i n g l e p a r i e t a l p l a t e w i t h a 

s i n g l e p y r e n o i d . S p o r a n g i a : a v e r a g e d i a m e t e r 30.0 ^m. 

B) P r i n t z (1964) gave t h e s i z e r a n g e s as - c e l l s : 15.0 -

50.0 Jim w i d e . S p o r a n g i a : up t o 150.0 |im i n d i a m e t e r . 

C) Seven p o p u l a t i o n s s t u d i e d : 

l i e P i c a r d : Wl, W2, W3, W6, W7 

l i e M a l a b a r : MW104 

D) O f t e n t h e d o m i n a n t s p e c i e s where i t o c c u r s . F o r m i n g 

expanded s h e e t s o v e r r o c k , wood and o c c a s i o n a l l y o t h e r 

a l g a e . I t i s l i k e l y t h a t t h i s s p e c i e s i s more common 

and w i d e s p r e a d t h a n t h e above d a t a s u g g e s t as many 

r e c o r d s had t o be coded un d e r 152850 G o n g r o s i r a s p . , 

due t o l a c k o f i d e n t i f i a b l e c h a r a c t e r s . 

E) R e c o r d e d by W h i t t o n ( 1 9 6 9 ) . 
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152901 H o r m i d i u m f l u i t a n s ( G ray) H e e r i n g 

A) F i l a m e n t s : y e l l o w - g r e e n d e n s e l y a g g r e g a t e d , g e n i c u l a t e l y 

b e n t . C e l l s : 7.5 - 8.5 Jim; 7.0 - 24.0 Jim l o n g ; c y l i n d r i c a l 

t o b a r r e l - s h a p e d ; a s i n g l e p a r i e t a l p l a t e w i t h i n d i s t i n c t 

p y r e n o i d . 

B) Ramahathan (1964) gave t h e s i z e r a n g e s as - c e l l s : 6.5 -

9.0 nm w i d e ; one - t h r e e t i m e s as l o n g as b r o a d . 

C) One p o p u l a t i o n s t u d i e d : 

Anse C e d r e s : AC2 

D) R e c o r d e d on o n l y one o c c a s i o n , f o r m i n g f i l a m e n t o u s s h e e t s 

o v e r r o c k and on submerged Chara z e y l a n i c a . 
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S t i c h o c o c c u s b a c i l l a r i s 

(3 
0 

l O j I M 
• • 



453 
154455 S t i c h o c o c c u s b a c i l l a r i s N a g e l i + c y l i n d r i c a l > 2 jim 

A) F i l a m e n t s : composed o f 4 - 16 c e l l s . C e l l s : a v e r a g e 

w i d t h 3,2 |im; a v e r a g e l e n g t h 5.5 )im; c h l o r o p l a s t ; a 

s i n g l e p a r i e t a l p l a t e ; w i t h o u t p y r e n o i d . 

B) Ramanathan (1964) gave t h e s i z e r a n g e s as - c e l l s : 

2.0 - 3.8 lira w i d e ; two t o s i x t i m e s l o n g e r t h a n b r o a d , 

C) Two p o p u l a t i o n s s t u d i e d : 

A 
H e P i c a r d : 0600 + 0900, 0609 + 0900 

A 

D) R e c o r d e d o n l y f r o m H e P i c a r d , f r o m a l g a l c r u s t s o v e r 

sand and t h e b a r k o f t r e e s . 



154603 T r e n t e p o h l i a i o l i t h u s ( L . ) W a l l r o t h 

A) C o l o n y : composed o f h o r i z o n t a l and v e r t i c a l f i l a m e n t s 

f o r m i n g b r i g h t p i n k , o r a n g e o r g r e e n s h e e t s o v e r 

s u b s t r a t e . C e l l s ; : a v e r a g e w i d t h 20.0 nm; av e r a g e l e n g t h 

24.0 jim. S p o r a n g i a : 18.0 - 30.0 jim d i a m e t e r . 

B) P r e s c o t t (1962) gave t h e s i z e r a n g e s as - c e l l s : 14.0 -

35.0 w i d e ; 24.0 - 50.0 Jim l o n g . S p o r a n g i a : 20.0 -

48.0 )im i n d i a m e t e r . 

C) N i n e p o p u l a t i o n s s t u d i e d : 

A 

H e P i c a r d : Wl, 0600 + 0900, 0621 + 0997 

C i n q Cases: CC2 , 3841 + 0623 

Takamaka: T l , 3300 + 0300, 3345 + 0551 

T i e E s p r i t : 1000 + 0600 

D) W i d e s p r e a d , o c c a s i o n a l l y v e r y a b u n d a n t . F o r m i n g b r i g h t 

p i n k , o r a n g e o r g r e e n expanded s h e e t s o v e r r o c k and wood, 
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160 7 51 Oedogonium s p . , ^ 8 )im 

A) O b s e r v a t i o n o f t h e A l d a b r a n m a t e r i a l s u g g e s t e d t h e 

p r e s e n c e o f two s p e c i e s : 

a) C e l l s : 7.0 - 20.5 Jim w i de a t w i d e s t p o i n t . Oospores: 

a v e r a g e w i d t h 23.0 jim; a v e r a g e l e n g t h 25.0 jxm, o v a t e , 

w a l l ; smooth. T h i s s p e c i e s seemed w i d e s p r e a d 

o c c u r r i n g i n e v e r y a r e a o f t h e a t o l l sampled. 

b) C e l l s : 5.0 - 10.5 lira a t t h e w i d e s t p o i n t . Oospores: 

a v e r a g e d i a m e t e r 23.0 jxm s p h e r i c a l , w a l l ; smooth. 

T h i s s p e c i e s seemed r e s t r i c t e d t o t h e C i n q Cases 

a r e a o f Grande T e r r e . 

C) 14 p o p u l a t i o n s s t u d i e d : 

l i e P i c a r d : Wl , W4, W107, WHO 

l i e M a l a b a r : MW104 

C i n q Cases: CC2, CC5, CC12, CC13, CC14, CC16, CC18, 

CClOl , 3841 + 0623 

D) W i d e s p r e a d , o c c a s i o n a l l y v e r y a b u n d a n t . From f i l m s , 

f i l a m e n t o u s f l o e s , t h e p l a n k t o n and e p i p h y t i c on o t h e r 

a l g a e and l a r g e r p l a n t g r o w t h s . 
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160 75 2 Oedogonium s p . , > 8 ^ 12 |im 

A) S e e a l s o 160751 Oedogonium s p . , ^ 8 )im 

B) 25 p o p u l a t i o n s s t u d i e d : 

A 

H e P i c a r d : Wl , W4, W6, W7, W103, W104, WHO, W i l l , 

W112, W113 

^ l e M a l a b a r : MWl, MW103, MW104 

An s e C e d r e s : AC2, AC103, AC112 

C i n q C a s e s : GC5, CC8, CC13, CC14, CC15, C C l O l , CC102 

T a k a m a k a : T l , T 1 2 5 

D) O f t e n t h e d o m i n a n t a l g a i n c e r t a i n h a b i t a t s . From 

f i l m s o v e r mud a n d r o c k , f o r m i n g f i l a m e n t o u s f l o e s , 

f r o m a l g a l f e l t s , t h e p l a n k t o n and e p i p h y t i c on o t h e r 

a l g a e and l a r g e r p l a n t g r o w t h s . 
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160753 Oedoqonium s p . , > 1 2 ^ 16 um 

A) See a l s o 160751 Oedoqonium s p . , ^ 8 |im 

C) 17 p o p u l a t i o n s s t u d i e d : 

T^le P i c a r d : Wl , W2 , W4, W7, W104, W107, W112, 1000 + 0500 
A 

H e M a l a b a r : MWl , MW104 

Anse Cedr e s : A C l , AC2, AC4 

C i n q Cases: CC102 

Takamaka: T l 

Grande T e r r e C e n t r a l : SCI01 , 2652 + 0378 

D) O f t e n t h e d o m i n a n t a l q a i n c e r t a i n h a b i t a t s . From f i l m s 

o v e r l y i n g mud and r o c k , f o r m i n g f i l a m e n t o u s f l o e s , , f r o m 

a l q a l f e l t s , t h e p l a n k t o n and e p i p h y t i c on o t h e r a l g a e 

and l a r g e r p l a n t g r o w t h s . 
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160754 Oedogonium sp. , > 16 ^ 20 jim 

A) See a l s o 160751 Oedogonium sp., ^ 8 jim 

C) Four p o p u l a t i o n s s t u d i e d : 

l i e P i c a r d : Wl, W4, W6 

H e Malabar: ME102 

D) Widespread but r a r e . From f i l m s , f i l a m e n t o u s f l o e s , 

the p l a n k t o n and e p i p h y t i c on o t h e r a l g a e and l a r g e r 

p l a n t growths. 



160755 Oedogonium s p . , > 20 , ^ 2 4 Jim 

A) See a l s o 160751 Oedogonium sp. , ^ 8 jim 

C) One p o p u l a t i o n s t u d i e d : 

Takamaka: T2 

D) R e c o r d e d o n l y on one o c c a s i o n , p l a n k t o n i c 
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P j . t h o n h o r a o e d o g o n i a 

IOOM-M 
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160801 P i t h o p h o r a o e d o g o n i a (Mont.) W i t t r o c k 

A) C o l o n y : a d e n s e a g g r e g a t i o n o f f i l a m e n t s . C e l l s : 

a v e r a g e w i d t h 64.0 )im, a v e r a g e l e n g t h 500.0 [xm, 

c y l i n d r i c a l . A k i n e t e s : a v e r a g e w i d t h 82.0 ; a v e r a g e 

l e n g t h 184.0 |im, a p i c a l a k i n e t e s o v a t e , i n t e r c a l a r y 

a k i n e t e s b a r r e l - s h a p e d . 

B) P r e s c o t t ( 1 9 6 2 ) g a v e t h e s i z e r a n g e s a s - c e l l s : 45.0 -

70.0 )im w i d e , up t o 20 t i m e s l o n g e r t h a n b r o a d . A k i n e t e s 

57.0 - 144.0 urn w i d e , 95.0 - 380.0 |im l o n g . 

C) N i n e p o p u l a t i o n s s t u d i e d : 

A 

l i e P i c a r d : W4, W7, W9, W102, W104, W i l l 

l i e M a l a b a r : MW102, ME107 

C i n q C a s e s : C C l O l 

D) W i d e s p r e a d and o c c a s i o n a l l y v e r y a b u n d a n t . From f i l m s 

o v e r mud and r o c k , f o r m i n g f i l a m e n t o u s s h e e t s o v e r mud, 

r o c k and d e c a y i n g v e g e t a t i o n . 



170106 C h a r a z e y l a n l c a K l . ex W i l l d . v a r . d i a p h a n a (Meyer) 

R. D. Wood 

A) The A l d a b r a n m a t e r i a l was i d e n t i f i e d by R. D. Wood. 

C) F i v e p o p u l a t i o n s s t u d i e d : 

A n s e C e d r e s : AC2 

C i n q C a s e s : CCS, CC12, CC13, CC102 

D) R e c o r d e d o n l y f r o m t h e e a s t e r n r e g i o n s o f G r a n d e T e r r e , 

w h e r e i t was w i d e s p r e a d , common and o f t e n v e r y a b u n d a n t . 

E ) R e c o r d e d b y W h i t t o n ( 1 9 6 9 ) . 
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T a b l e 4.3 C o m p u t e r number c a t e g o r i e s u s e d a s 'dumping 

g r o u n d s ' f o r m a t e r i a l f o r w h i c h i n s u f f i c i e n t 
t a x o n o m i c d a t a w e r e a v a i l a b l e . 

0 1 0 2 5 0 
0 1 0 5 5 0 
0106.50 
0 1 0 9 5 0 
0 1 2 2 4 9 
0 1 3 6 5 0 
014231 
0 1 4 2 3 2 
0 1 4 2 3 3 

^0142.34 
0 1 5 2 5 0 
0 1 5 5 3 1 
0 1 5 5 3 2 
0 1 5 5 3 5 
0 1 5 5 3 8 
0 1 5 5 5 0 
015551 
0 1 5 5 5 2 
0 1 5 5 5 3 

• 0 1 5 5 5 5 
0 1 5 5 5 8 
0 1 5 7 3 1 
0 1 5 7 3 2 
0 1 5 7 3 6 
0 1 5 7 5 0 
0 1 5 7 5 1 
0 1 5 8 4 9 
0 1 5 8 5 0 
0 1 5 9 5 0 

A n a b a e n a s p . 
Aphanoc.apsa s p . 
A p h a n o t h e c e s p . 
C a l o t h r i x s p . 
E n t o p h y s a l i s n o t above 
H y e l l a s p . 
L y n g b y a n o t a b o v e 
L y n g b y a n o t a b o v e 
L y n g b y a n o t above 
L y n g b y a n o t above 
N o s t o c s p . 
O s c i l l a t o r i a n o t above 

^ 1 )im 
>1 ^ 2 Jim 

6 4 m̂ 
•6 6 nm 

>2 

>4 

O s c i l l a t o r i a n o t above 
. O s c i l l a t o r i a n o t above 
O s c i l l a t o r i a n o t above >32 |J.m 

>1 i2 [im 

^ 4 )im 
$ 12 jxm 

O s c i l l a t o r i a s p . 
O s c i l l a t o r i a s p . 
O s c i l l a t o r i a s p . 
O s c i l l a t o r i a s p . 
O s c i l l a t o r i a s p . 
O s c i l l a t o r i a s p . 
P h o r m i d i u m n o t a b o v e 
P h o r m i d i u m n o t a b o v e 
P h o r m i d i u m n o t above 
P h o r m i d i u m s p . 
P h o r m i d i u m . s p . , >1 
P l e c t o n e m a n o t above 
P l e c t o n e m a s p . 
P l e u r o c a p s a s p . 

>1 
>2 
>4 
>8 

^2 iim 

^ 4 fim 
S 6 |J.m 
i S l 2 Jim 

>3 2 jam 
>1 ^ 2 nm 
>2 i-4 pim 
>1 \im 

i-2 \im 
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016931 S p i r u l i n a n o t a b o v e ^ 1 l̂m 

0 1 6 9 5 2 S p i r u l i n a s p . , >1 < 2 l̂m 
0176 50 T o l y p o t h r i x s p . 
0 1 7 8 5 0 W e s t i e l l o p s l s s p . 
0 3 0 2 5 0 E u g l e n a s p . 
0 3 0 2 5 1 E u g l e n a s p . , >32 ^m l o n g 
0 5 9 9 5 0 P y r r o p h y t a , g e n u s n o t known s p . 
0 9 9 9 5 1 C e n t r a l e s s p . , -^8 \xm d i a m e t e r 
130432 Chlamydomonas n o t a b o v e $ 8 iim l o n g n o t p a l m e l l o i d 
130450 Chlamydomonas s p . 
1405 50 C h l o r e l l a s p . 
1 4 9 9 5 0 C h l o r o c o c c a l e s , g e n u s n o t known, s p . 

149953 C h l o r o c o c c a l e s s p . , >8 =&16 ^m n a r r o w e s t d i a m e t e r 
152850 G o n g r o s i r a s p . 

152949 H o r m i d i u m n o t above 

152950 H o r m i d i u m s p . 
159950 U l o t r i c h a l e s + C h a e t o p h o r a l e s , g e n u s n o t known, s p . 
159953 U l o t r i c h a l e s + C h a e t o p h o r a l e s s p . , C h a e t o p h o r a l e s , 

no u p r i g h t f i l a m e n t s , ^8 )im 
159954 U l o t r i c h a l e s + C h a e t o p h o r a l e s s p . , C h a e t o p h o r a l e s , 

no u p r i g h t f i l a m e n t s , « 8 )im 
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D) E c o l o g i c a l n o t e s on d i s t r i b u t i o n , a b u n d a n c e , and 

h a b i t a t . 

E) W h e t h e r r e c o r d e d by W h i t t o n 'l969 o r P o t t s ( 1 9 7 7 ) . 

F) R e v i e w o f t h e r e l e v a n t l i t e r a t u r e , g i v i n g e c o l o g i c a l 

d a t a and d i s t r i b u t i o n . The l i t e r a t u r e i s n o t com

p r e h e n s i v e , o n l y i n c l u d i n g r e f e r e n c e s t o s p e c i e s o f 

p a r t i c u l a r i n t e r e s t o r r e l e v a n t t o a t o l l h a b i t a t s . 

T a b l e 4.3 l i s t s s p e c i e s numbers o f g r o u p s w h i c h w e r e 

n o t p o s s i b l e t o d e s c r i b e i n d e t a i l due t o l a c k o f t a x o n o m i c 

i n f o r m a t i o n e . g . r e p r o d u c t i v e s t r u c t u r e s , and w h i c h a r e 

t h e r e f o r e e x c l u d e d f r o m . t h e d e t a i l e d d e s c r i p t i o n o f t h e 

s p e c i e s . I t i s p o s s i b l e t h a t some s p e c i e s i n t h e t a b l e may 

be t h e same a s t h o s e d e s c r i b e d i n s p e c i e s d e s c r i p t i o n s and 

t h a t some may be new s p e c i e s n o t y e t r e c o r d e d f o r t h e i s l a n d . 

4.3 S t a t i s t i c a l A n a l y s i s 

F o r t h e p u r p o s e s o f a l l s t a t i s t i c a l a n a l y s e s e a c h d i f f e r e n t 

' s p e c i e s ' number h a s b e e n r e g a r d e d a s a s e p a r a t e ' s p e c i e s ' . T h i s 

may l e a d t o s l i g h t o v e r r e p r e s e n t a t i o n w i t h i n some s p e c i e s 

e . g . L y n g b y a , O s c i l l a t o r i a and s l i g h t u n d e r r e p r e s e n t a t i o n 

w i t h i n some s p e c i e s e . g . p e n n a t e d i a t o m s . As t h e taxonomy o f 

some p h y l a i s s t i l l i n c o m p l e t e h o w e v e r , i t i s f e l t t h a t t h i s 

a p p r o a c h w o u l d g i v e a more a c c u r a t e p i c t u r e t h a n c a r r y i n g o u t 

a n a l y s e s on o n l y t h o s e s p e c i e s f u l l y d e s c r i b e d , w h i c h w o u l d 

l e a d t o a t o t a l l a c k o f r e p r e s e n t a t i o n o f some p h y l a . 

The c o m p o s i t i o n o f t h e A l d a b r a n t e r r e s t r i a l and f r e s h w a t e r 

a l g a e i s g i v e n i n T a b l e 4.4. The d a t a o f W h i t t o n ( 1 9 7 1 ) a r e 

i n c l u d e d f o r c o m p a r i s o n , 
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T a b l e 4.4 S p e c i e s c o m p o s i t i o n o f t e r r e s t r i a l and 

f r e s h w a t e r a l g a e o f A l d a b r a ( t o t a l number 

o f s i x - d i g i t c o m p u t e r n u m b e r s ) 

p r e s e n t 
s u r v e y 

% 
age 

t o t a l 

d a t a o f 
W h i t t o n 
( 1 9 7 1 ) 

% 
age 

t o t a l 

t o t a l s p e c i e s 292- 149 
M y x o p h y t a 188 64% 90 60% 
h e t e r o c y s t o u s M y x o p h y t a 28 9% n o t a s s e 
R h o d o p h y t a 1 0.4% 0 
E u g l e n o p h y t a 1 1 4% 5 3% 
C r y p t o p h y t a 8 2.7% 1 0.7% 
P y r r o p h y t a 3 1% 0 
X a n t h o p h y t a 2 0.7% 1 0.7% 
B a c i l l a r i o p h y t a 8 2.7% 14 9% 
.Con j u g a t o p h y t a 12 4% - 9 6% 
C h l o r o p h y t a 58 20% 37 25% 
C h a r o p h y t a 1 0.4% 1 0.7% 
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P r e l i m i n a r y o b s e r v a t i o n s o f t h e c o m p u t e r d a t a s u g g e s t e d 

t h a t t h e t e r r e s t r i a l and f r e s h v / a t e r a l g a l h a b i t a t s c o u l d be 

d i v i d e d i n t o 12 m a j o r c a t e g o r i e s f o r t h e p u r p o s e s o f s t a t i s 

t i c a l a n a l y s i s . C o m p u t e r q u e r i e s w ere d e v i s e d ( 2 . 3 8 3 ) w h i c h 

a l l o c a t e d e v e r y a l g a l r e c o r d i n t o one o f t h e s e h a b i t a t 

c a t e g o r i e s ( T a b l e 4 . 5 ) . The h a b i t a t c a t e g o r i e s a r e h i g h l y 

s u b j e c t i v e b u t a r e u s e d h e r e a s an e x a m p l e o f t h e t y p e o f 

a n a l y s i s w h i c h may be c a r r i e d o u t u s i n g t h e t e r r e s t r i a l and 

f r e s h w a t e r d a t a b a n k . 

D a t a a r e p r e s e n t e d a s f o l l o w s : 

A) T a b l e 4.6 summary o f numbers o f s p e c i e s r e c o r d e d f o r 

m a j o r t a x a . 

B) T a b l e 4.7 t o t a l r e c o r d s f o r m a j o r t a x a . 

C) T a b l e 4.8 summary o f s p e c i e s f r o m m a j o r b i o l o g i c a l 

g r o u p s . (As p r e l i m i n a r y o b s e r v a t i o n s s u g g e s t e d t h a t 

b l u e - g r e e n a l g a e w e r e t h e most a b u n d a n t p h y l u m , w i t h 

o t h e r p h y l a b e i n g s p a r s e l y r e p r e s e n t e d , s p e c i e s w ere 

d i v i d e d i n t o b l u e - g r e e n a l g a e and e u k a r y o t i c a l g a e . ) 

I n a l l c a s e s l i c h e n s , h i g h e r p l a n t s and h e t e r o t r o p h s 

w e r e l e f t a s b r o a d l y g r o u p e d c a t e g o r i e s b u t were i n c l u d e d 

f o r c o m p a r a t i v e p u r p o s e s . 

D) T a b l e 4.9 t o t a l r e c o r d s f o r m a j o r b i o l o g i c a l g r o u p s . 

E ) T a b l e 4.10 s u m m a r i z e s t h e above d a t a . 
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T a b l e 4.6 Summary o f n u m b e r s o f s p e c i e s r e c o r d e d f o r 
2 

m a j o r t a x a f r o m 521 1 cm s a m p l e s ( 2 . 3 8 3 ) . 

F o r t h e p u r p o s e s o f t h e p r e s e n t s t u d y e a c h 

' s p e c i e s ' number i s r e g a r d e d a s a s e p a r a t e 

s p e c i e s . 
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2 

4.7 T o t a l r e c o r d s f o r m a j o r t a x a r e c o r d e d f o r 521 1 cm 

s a m p l e s (2 .383) . 
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T a b l e 4.8 Summary o f s p e c i e s f r o m m a j o r b i o l o g i c a l 
2 

g r o u p s f r o m 521 1 cm s a m p l e s ( 2 . 3 8 3 ) . F o r 

t h e p u r p o s e s o f t h e p r e s e n t s t u d y e a c h ' s p e c i e s ' 

number i s r e g a r d e d a s a s e p a r a t e s p e c i e s . 
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T a b l e 4.9 T o t a l r e c o r d s f o r m a j o r b i o l o g i c a l g r o u p s 
2 

f r o m 521 1 cm s a m p l e s ( 2 . 3 8 3 ) . 



476 

#> 
IT* 1 i n i n 00 • r- r- r i O £̂ fN fN • • 
• r r 1 r-j r i • r o> T i n i n i n r» o 

u v f 
0 

U) 

0 dT 0r VD r-
(N m m r- 00 0^ (^ 00 i n i n 00 00 

> i n i n o ro O 
U-i — CN n 

0 if- d* VO 
4J • 00 r o fM p» in CN O VO m cn • • • 

m GO m VO VO ^ C 
c v£) VC 

fl « 
Of 0 

u 
M a E 
< <0 1 0) «p dP 4P dP C m 

U) 01 c •-4 <N p ' VC <r r- CN CN • • in O E 0 rsi a* 00 CO vO •-4 O in VD VO CN oc c 
< 

(4
29
 

AJ 

^ n 

u 

O
S

 

(N 

^ d» d» r o tn dp 
- H <-* C 00 r o in CN <^ c m CO m in • • CN 
E -H cc 00 n VC c 
3 0 <r 0^ •a- in 

4J dP dP vO CO 
c C r o VO .VO VO VO O C c VO CN in tn • • • c 
« •0 r o O in in m CN vO o 

(J CN (N CN 

I « 
V c 
B 0 

n VC VC 
O VO >-> 

<JV -

o 

m ro in O 
VO 

1*1 ( S 

to o 

•0 3 a 
k4 n «J 

t) n V « 
> 14 £ 4J h 
-H « * J C 4J 
rH A o « n 

— o in if) 

r 

CO a> 

< HI 
M V 
K 

a, C 
in e « u « 10 
K « K rH 

u IN •W 
H * 0 

1 .a » «l 
B 01 O 

--4 c •r4 
»-4 0 a 

tJ 3 
m 

1 01 
» c 
B o 

• H 4J 
—1 M 

(O o 
in in ov -

0) 
• 

a 

(D 
I -

a 
0 

e 

o « I 
4J a 01 
0 D> 3 m 

£ rH r4 TJ 
a « .a 14 

0 
r^ r4 rH U 
« « « OJ 
4J ^ * J k4 

^ r ^ 

01 

§ 
01 
>< 
o 
o 

o 

•0 

0< 
0 

O I 
O I 

o >1 
I 0> 01 V 0) 
C V4 u u 
o 01 w 
C I £ I 

01 01 
r-l 3 - 4 3 

01 
£ 

0 

o 
01 

VO 
— CO 

— 0> 

r- o 

in 00 r . 

m 
CO - Ov Ot VO VO — 1 

u 
ID 01 01 

r4 c c 0) C 
3 01 01 « 01 

10 4J 01 01 01 \ 1 
• H k4 u l4 r 4 u 01 01 »-c 
o 0 r-4 tJ> CP 01 a 0> •0 3 « u CL a 1 1 c 1 l4 —1 u 

•r4 *— ij 01 01 01 r4 01 0 D 0 
K 0 3 3 01 rH 3 u 4J 
-—• (n i J rH 01 r4 M « r-4 01 01 

c i ] CI> i l 01 u 3 144 
01 0 144 1 144 r-4 0 0, 
4J •a 0 01 0 01 01 0 01 0 01 a c 4J 

0, 
l4 01 3 U 3 3 £ 3 01 B 01 01 01 m 
0 p-4 01 0 01 0 rH 01 a 01 0 « « 01 >. rH £ 
I in c tJ U u a c 0 c 4J (Jt 0) l4 u a a 
V4 01 0> 01 Hi o; M 01 01 r< \ 0< 0 B 0 
01 Ul 0 01 >v -1 > 4 - 4 01 U 01 >. « 01 1 l4 « u 
> m u l4 01 U IS u <0 V4 3 V4 u « 01 01 01 *J 

0 0 u 0 u a-« D> 0 -H 3 01 u \ C, 
r4 B •a 1 u u 0 u 0 1 0 1 l4 rH rH -H 01 c V4 B 

01 0 01 4J 01 01 01 01 « « .0 a £ 01 01 
r-4 _f r4 3 0 • 1 3 0 3 41 B 01 44 
IS 10 -< 01 0) iw 01 144 £ rH 01 <44 c c « C 14 01 
4J u A 14 £ 0 £ 0 J} a £ 0 10 10 n « o> £ 
0 0 0 0) 01 01 
t< h IP z z z 



I 

c 
•H 
a 

c 
u in •H 0) 
+J e tS 

I 0) B 
•H 
d 

' -p •P c (U C (fl c (0 H C 0 c H ft 0 •p 0 
ft +J to 4-> (U -d 0) c B c (0 £ H) •H rd 

•H H rH 0 •0 0 ft ft •—• -̂̂  
• dP 

in 00 n 
IT) 

dP • • 
o 

in 

u 
1 (U 1 Q) 0) c (U C S 0 B 0 c •H V < •H -P 0 •-H (0 — r-< to 

+J —- — 
01 • 

o O 
CN CO 

477 

10 0) 
rH 
XI 
(d 
EH S 0 »̂  

(d 
+J 
Id •0 

<4-l 
o 
>i 
u 
(d B 
a 
0 

0) 
rH 
XI 
(d 
E-i 

Id •H M 
+J 
0) 
(i> 
u 
u 
Q) 

•H 

Id 
(U 
a 

(d 
a 

U 1 
0) 0) a x: •H 

•A +j H 0 0 — 
Ul — — in 

• 
rH in 
CN 

CN CO en 
CO vo 
ro CO 

0) 1 1 •d x; a; a C 0) c 4-1 
a 0 (d a Id 0 •rH +j 01 -rl iH CO ^ rH 0) c rH in 

dP dP 0 •H 
CN «-l +J 0 cn VC cn cn 01 01 

•0 c (U 
(U (U rH -0 0) ft 

a 0 •p CP Q) Id u Id 1 Id w (U +J 
u •H 3 H X! rH (d 0) 
d) (d X5 ft m x: rH cn I4H Id oi rH <u 0 -P •a 
Id c 0 0 0) -P 0 MH 01 u o >i rd <4H 0) c +J 0 

(d c 0) 0) (U rH X! B o Id Id 
a 0 . u o> cn 

u 0) rH rH c 4H ft Id Id 

u 

x: 
0 

dP 
<̂  
CO 

dP 
CN 

00 
CO 

•H 
o 
01 
dP 
CO 
CTi 

m 0 

01 
Id 

H 
(d 

01 +J 
-d o 
>H -P 0 CJ UH Q) 0 
u 01 0) Id cn cn 
Id Id 

c <u 
(U 

•P c 0 
CJ 

0) 
ft cn 



478 
5 ACETYLENE REDUCTION STUDIES 

I n i t i a l o b s e r v a t i o n s o f t h e a l g a l f l o r a showed a range 

o f c o m m u n i t i e s o f N o s t o c o c c u p y i n g h a b i t a t s r a n g i n g f r o m 

t e r r e s t r i a l t o submerged f o r l o n g p e r i o d s and o f t e n c o v e r i n g 

l a r g e a r e a s . I t was d e c i d e d t h e r e f o r e t o use t h e l i m i t e d 

e q u i p m e n t ( 2 . 3 7 ) f o r a c o m p a r a t i v e s t u d y o f n i t r o g e n f i x a t i o n 

i n f o u r d i s t i n c t i v e N o s t o c c o m m u n i t i e s i n t h e hope t h a t t h e 

d a t a o b t a i n e d m i g h t be u s e f u l f o r c o m p a r a t i v e s t u d i e s w i t h 

Nos.toc f r o m o t h e r r e g i o n s . A b r i e f s t u d y was a l s o made on 

T o l y p o t h r i x b y s s o i d e a , t h e most w i d e s p r e a d t e r r e s t r i a l a l g a 

on t h e a t o l l . The c o m m u n i t i e s s t u d i e d were as f o l l o w s : 

A) 0 1 5 2 0 3 N o s t o c comianune v a r . ,f l a g e l l i f orme ; e a r l y i n 

t h e w et season t h i s f o r m grows d i r e c t l y o v e r shaded 

s a n d , b u t l a t e r o c c u r s c o n n e c t i n g t h e l e a v e s o f sedges 

and g r a s s e s 

B) 0 1 5 2 0 2 N o s t o c commune: m a t e r i a l i n t e r m e d i a t e between 

A and C; g r o w i n g o v e r c o a r s e sand l a t e r i n t h e wet 

season 

C) 0 1 5 2 0 2 N o s t o c commune; m a t e r i a l r e p r e s e n t i n g t h e 

o r i g i n a l d e s c r i p t i o n o f t h e s p e c i e s 

D) 0 1 5 2 0 2 N o s t o c commune: f o r m i n g s m a l l , f i r m , v e r r u c o s e 

c o l o n i e s , a l w a y s i n c l u d i n g 015707 P h o r m i d i u m j e n k e l i a n u m 

As a r e s u l t o f m i c r o s c o p y o b s e r v a t i o n s , t h e a s s u m p t i o n 

was made t h a t f o r t h e c o l o n i e s o f t h i s f o r m used i n 

a s s a y s , o n l y 70% t o t a l c h l o r o p h y l l a_ was a s s o c i a t e d 

w i t h N o s t o c commune. These c o l o n i e s grew i n s h a l l o w 
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d e p r e s s i o n s r e c e i v i n g a b o u t t h e same amount o f w e t t i n g 

as C b u t i n an a r e a w i t h p a r t i c u l a r l y h i g h p h o s p h a t e 

l e v e l s ( 3 . 2 7 2 ) 

E) 0 1 5 2 0 2 N o s t o c commune; r o u n d c o l o n i e s i n t e r m e d i a t e 

b e t w e e n C and F, a s s o c i a t e d w i t h p o o l s t h a t were more 

p e r m a n e n t t h a n t h o s e where -C o c c u r r e d . 

F) 0 1 5 2 1 3 N o s t o c s p h a e r i c u m ; f r o m p o o l s w h i c h o f t e n h e l d 

w a t e r f o r many days. 

G) 0 1 7 6 0 2 T o l y p o t h r i x b y s s o i d e a ; c o r e s were t a k e n f r o m 

o l d ' c u s h i o n s ' o v e r l y i n g l i m e s t o n e pave^ 

T h r e e main t y p e s o f f i e l d e x p e r i m e n t on r a t e s o f a c e t y l e n e 

r e d u c t i o n were p l a n n e d : t i m e c o u r s e i n i n d i v i d u a l serum b o t t l e s 

i n t h e l i g h t ; i n c u b a t i o n o f v a r i o u s c o m m u n i t i e s i i i s i t u f o r 1 

t o 2 h; changes i n a p a r t i c u l a r p o p u l a t i o n d u r i n g t h e day. 

The r e s u l t s o f t h e t i m e c o u r s e s t u d i e s ( F i g . 5.3) 

i n d i c a t e d t h a t t h e . p e r i o d s o f 1 t o 2 h were s u i t a b l e f o r t h e 

s t a n d a r d a s s a y . Marked changes i n r a t e d u r i n g t h i s i n 

c u b a t i o n w o u l d seem t o be m o s t l y due t o changes i n l i g h t 

i n t e n s i t y a n d / o r t e m p e r a t u r e , r a t h e r t h a n a n y t h i n g t h a t 

m i g h t have been caused by i n c u b a t i o n i n a l i m i t e d volume 

such as CO^ d e f i c i e n c y . I t was n o t p o s s i b l e however t o 

a s s e s s t h e e f f e c t s o f r a i s e d t e m p e r a t u r e s i n t h o s e cases 

where t h e t e m p e r a t u r e i n s i d e t h e i n c u b a t i o n v e s s e l was 

s l i g h t l y h i g h e r t h a n t h e a m b i e n t t e m p e r a t u r e ( T a b l e 5 . 1 ) . 

The r e s u l t s o f t h e i n c u b a t i o n s f o r 1 t o 2 h p e r i o d s a r e 
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shown i n T a b l e 5.1 and t h o s e o f changes t a k i n g p l a c e i n t h e 

day i n F i g . 5 . 1 . T a b l e 5.1 a l s o i n c l u d e s e s t i m a t e s o f t h e 

r a t e s o f a c e t y l e n e r e d u c t i o n p e r u n i t a r e a f o r t h o s e 

i n s t a n c e s where i t was c o n s i d e r e d t h a t t h e biomass i n t h e 

serum b o t t l e s c o r r e s p o n d e d c l o s e l y t o t h e s i m i l a r a r e a o f 

community a r o u n d t h e b o t t l e s . The r e s u l t s o f assays c a r r i e d 

o u t on A l d a b r a by M. P o t t s and B. A. W h i t t o n i n 1975 on 

s i m i l a r c o m m u n i t i e s a r e a l s o i n c l u d e d i n T a b l e 5.1 f o r ease 

o f c o m p a r i s o n . A l t h o u g h b o t h s p e c i e s and e n v i r o n m e n t v a r i e d , 

t h e r e s u l t s o f t h e assays summarized i n T a b l e 5.1 show t h a t 

a l l t h e r a t e s f o r N o s t o c i n t h e l i g h t were r a t h e r s i m i l a r . 

The r a t e s f o r a l l t h e e x p e r i m e n t s s t a r t i n g between 0930 and 

1230 h r a n g e o n l y f r o m 0.0239 t o 0.0567 nM C^H^ ^g c h l a~^ 

m i n " ^ (x = 0 . 0 3 8 8 , S.D. 1 ± 0 . 0 1 2 3 ) . 

I t was p l a n n e d t o d e t e r m i n e i f h i g h e r r a t e s t h a n t h e s e 

c o u l d be o b t a i n e d by a r t i f i c i a l e n r i c h m e n t o f t h e i n c u b a t i o n 

medium. I t had been n o t e d t h a t a l g a l g r o w t h was p a r t i c u l a r l y 

l u x u r i a n t a r o u n d t h e o u t l e t p i p e w h i c h d r a i n e d t h e wash b o w l s 

o f t h e r e s e a r c h s t a t i o n ( 1 . 3 5 ) , I t was d e c i d e d t h e r e f o r e t o 

e n r i c h t h e i n c u b a t i o n medium w i t h 0.5 mg 1 ^ o f t h e t o i l e t 

soap used a t t h e r e s e a r c h s t a t i o n . The mean r a t e between 

1000 and 1200 h was r a i s e d f r o m 0.0325 t o 0.0805 nM C^H^ Hg 

c h l â "'̂  min"'^ . ( P > 0 . 0 1 ) . A l l t h e r a t e s f o u n d d u r i n g t h e 

s t a n d a r d m o r n i n g assays a r e much h i g h e r t h a n t h o s e f o u n d d u r i n g 

t h e t h r e e assays on T o l y p o t h r i x b y s s o i d e a (x = 0.00180 nM C^H^ 

fig c h l _a min ) . 

The two s t u d i e s on changes i n r a t e s d u r i n g t h e day ( F i g s 

5.1 A.,S)' show t h a t much h i g h e r r a t e s o c c u r r e d i n t h e e a r l y 

a f t e r n o o h t h a n i n t h e m o r n i n g , w i t h a maximum r a t e f o r Nostoc 
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commune ( F i g . 5 .1^) o f 0.170 nM C H [ig c h l a~^ min"'^. 

The r a t e s o f f i x a t i o n i n t h e d a r k were r e l a t i v e l y u n i f o r m 

t h r o u g h o u t t h e day, b u t t h e r e was an i n c r e a s e i n t h e r a t e 

o f ( d a r k ) f i x a t i o n by N. commune i n t h e e v e n i n g . 

L a b o r a t o r y e x p e r i m e n t s were c a r r i e d o u t on t h e e f f e c t s 

o f r e - w e t t i n g d r i e d N o s t o c c o l o n i e s a b o u t one y e a r a f t e r 

t h e y had been c o l l e c t e d on A l d a b r a ( 2 . 3 3 4 ) . Three t y p e s o f 

c o l o n y were u s e d , t y p e N. commune ( C ) , N o s t o c - Phormidium (D) 

and N. s p h a e r i c u m ( F ) . When d r y , c o l o n i e s o f a l l t h r e e were 

h a r d and b r i t t l e , b u t w i t h i n a few m i n u t e s o f medium b e i n g 

added, t h e y became s o f t and p l i a b l e and had c l e a r l y i n c r e a s e d 

i n s i z e . I t was v i s u a l l y o b v i o u s t h a t t h i s r e s p o n s e was more 

r a p i d i n ^type' N o s t o c commune t h a n i n t h e Nost o c - P h o r m i d i u m 

o r N o s t o e s p h a e r i c u m . T h i s e f f e c t was shown c l e a r l y i n t i m e 

c o u r s e s t u d i e s ( F i g . 5 . 2 ) , i n w h i c h N_. commune r e a c h e d 

80% s a t u r a t i o n i n 5 m i n u t e s , whereas t h e o t h e r two t y p e s t o o k 

l o n g e r t h a n 1 h t o r e a c h t h i s l e v e l . 

A l l p o p u l a t i o n s o f N o s t o c showed more o r l e s s l i n e a r r a t e s 

o f C^H^ p r o d u c t i o n d u r i n g t h e second day o f 2 - 3 day assays 

( F i g . 5 . 3 ) . The b e h a v i o u r w i t h r e s p e c t t o C^H^ p r o d u c t i o n 

d i d n o t c o r r e s p o n d t o t h a t shown by m o i s t u r e u p t a k e . I n 

c o n t r a s t w i t h t h e w a t e r u p t a k e r e s u l t s t h e r e was no i n d i c a t i o n 

t h a t t h e l a g i n C^H^ p r o d u c t i o n was s h o r t e r f o r ' t y p e ' N. 

commune t h a n f o r t h e o t h e r c o l o n i e s . The r a t e s d u r i n g t h e 

l i n e a r p h a s e s o f C^H^ p r o d u c t i o n by t h e tKcee t y p e s a r e 

summarized i n T a b l e 5 . 2 . 
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F i g . 5.1 Changes i n r a t e s o f a c e t y l e n e r e d u c t i o n d u r i n g t h e 

day by (A) N o s t o c commune and (B) N. s p h a e r i c u m , 

t o g e t h e r w i t h changes i n a m b i e n t t e m p e r a t u r e and 

( f o r A) d i s s o l v e d o x y g e n . R a t e s a r e p l o t t e d f o r t h e 

m i d - p o i n t o f t h e p e r i o d d u r i n g w h i c h t h e a ssay was 

made. ( P a r t o f t h e d i s s o l v e d o xygen c u r v e o m i t t e d 

because t h e l e v e l s o f s u p e r s a t u r a t i o n were above 

t h o s e f o r w h i c h i n s t r u m e n t was c a l i b r a t e d ; p a r t o f 

t h e n i g h t - t i m e c u r v e f o r B n o t shown because a l l 

r a t e s were v e r y low and s i m i l a r t o t h o s e a t 2300 

and 0300 h ) . 

F i g . 5.2 Time c o u r s e o f w a t e r u p t a k e by d r y N o s t o c c o l o n i e s 

F i g . 5.3 Time c o u r s e o f C^H^ p r o d u c t i o n when d r y N o s t o c 

c o l o n i e s a r e r e w e t t e d . C o l o n i e s d r i e d f o r one 

y e a r , i n c u b a t e d a t 3 2 ° , 3000 I x , 
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T a b l e . 5.2 *-'2̂ 4 P̂ *-'̂ ^̂ *-̂ '̂̂  N o s t o c 1-2 days a f t e r r e-

w e t t i n g (see F i g . 5.3) 

t y p e 

N o s t o c commune ( A l d a b r a ) 

N o s t o c - Phormidiura 

N . s p h a e r i c u m 

r a t e 

(nM C^H^ Jig c h l a_ ̂  min S 
0.0531 

0.0143 

0.0744 
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6 DISCUSSION 

6 . 1 S p e c i e s c o m p o s i t i o n 

I t i s e v i d e n t f r o m t h e p r e s e n t s t u d y t h a t b l u e - g r e e n 

a l g a l s p e c i e s p r e d o m i n a t e on A l d a b r a . The o b s e r v a t i o n s o f 

v a r i o u s a u t h o r s ( S e c t i o n 1) t h a t t r o p i c a l c o n d i t i o n s and 

c a r b o n a t e d e p o s i t s may f a v o u r t h e g r o w t h o f t h i s phylum a r e 

f u l l y s u p p o r t e d ( T a b l e 4 . 4 ) . Of t h e 292. a l g a l s p e c i e s 
2 

r e c o r d e d f r o m t h e 521 1 cm s a m p l e s , 64% are b l u e - g r e e n 

a l g a e ( T a b l e 4 . 4 ) . Of t h e o t h e r g r o u p s o n l y s p e c i e s o f 

C h l o r o p h y t a were p r e s e n t i n s i g n i f i c a - n t numbers ( 2 0 % o f 

t h e t o t a l s p e c i e s r e c o r d e d ( T a b l e 4 . 4 ) ) The p e r c e n t a g e 

c o m p o s i t i o n o f t h e a l g a l f l o r a ( T a b l e 4.4) was com p a r a b l e 

t o t h a t r e c o r d e d by W h i t t o n (1971) ( T a b l e 4 . 4 ) . o f t h e 

149 s p e c i e s r e c o r d e d by h i m , 60% were b l u e - g r e e n a l g a e and 

25% were C h l o r o p h y t a ( T a b l e 4 . 4 ) . 

Most o f t h e g e n e r a l i s t e d by T a y l o r (1950) and Newhouse 

(1954) i n t h e i r s t u d i e s o f a t o l l s were r e p r e s e n t e d on 

A l d a b r a ( 1 . 1 2 ) ( T a b l e 6 . 1 ) , o f t e n o c c u r r i n g i n s i m i l a r 

h a b i t a t s ( S e c t i o n 1.11) ( S e c t i o n 4 ) . One s p e c i e s r e c o r d e d 

by T a y l o r (1950) and d e s c r i b e d as one o f t h e most i m p o r t a n t 

e l e m e n t s o f t h e a l g a l f l o r a ^ T o l y p o t h r i x b y s s o i d e a ^ was a l s o 

one o f t h e most w i d e s p r e a d and a b u n d a n t s p e c i e s on A l d a b r a 

(page 350) . Newhouse (1954) d i d n o t r e c o r d T. b y s s o i d e a b u t 

n o t e d N o s t o c commune as a 'ground c o v e r i n g s p e c i e s ' . The 

l a t t e r was a l s o an i m p o r t a n t e l e m e n t o f t h e A l d a b r a n a l g a l 

f l o r a (page 276). N. commune was n o t r e c o r d e d by T a y l o r 

(1950).One marked c o n t r a s t between t h e f l o r a s o f T a y l o r 

(1950) and Newhouse (1954) and t h a t o f A l d a b r a was t h e i r 



T a b l e 6.1 C o m p a r i s o n o f t e r r e s t r i a l and f r e s h w a t e r b l u e -

g r e e n a l g a e r e c o r d e d f r o m A l d a b r a w i t h t h o s e 

r e c o r d e d f r o m B i k i n i A t o l l ( T a y l o r , 1 9 5 0 ) , 

R a r o i a A t o l l (Newhouse, 1 9 5 4 ) and Heron I s l a n d 

( C r i b b , 1 9 6 4 ) . 

+ s p e c i e s r e c o r d e d 

* genus r e c o r d e d 

** v e r y s i m i l a r s p e c i e s r e c o r d e d 

B r a c k e t s d e n o t e a s p e c i e s r e v i s e d by D r o u e t and 

D a i l y ( 1 . 4 ) w h i c h may i n c l u d e numerous o t h e r 

s p e c i e s some o f w h i c h were r e c o r d e d on A l d a b r a . 

^ T a y l o r ( 1 9 5 0 ) u s e d t h e synonym f o r t h i s s p e c i e s 

H a s s a l l i a b y s s o i d e a . 

Computer numbers have n o t been i n c l u d e d as t h e 

s p e c i e s were n o t r e c o r d e d u s i n g t h e Durham r e c o r d 

i n g s y s t e m (2 . 383) . 
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r e c o r d , o f Symploca a genus so f a r n o t r e c o r d e d f o r 

A l d a b r a . P r e l i m i n a r y s t u d i e s o f t h e t e r r e s t r i a l and f r e s h -

w a t e r a l g a e o f t h r e e w e s t e r n I n d i a n Ocean i s l a n d s ( A s t o v e , 

F a r q u h a r anc3 St P i e r r e ) ( W h i t t o n and D o n a l d s o n , 1977c) and 

t h r e e i s l a n d s i n t h e Chagos A r c h i p e l a g o , I n d i a n Ocean 

( W h i t t o n e_t al_. , 1977) s u g g e s t e d s p e c i e s c o m p o s i t i o n s s i m i l a r 

t o t h o s e o f A l d a b r a ( T a b l e 6.2) , t h o u g h one m a j o r d i f f e r e n c e was the 

p r e s e n c e o f S t i g o n e m a h o r m o i d e s on A s t o v e and St P i e r r e 

( 1 . 1 1 ) . T h i s genus has so f a r n o t been r e c o r d e d f o r A l d a b r a . 

I n a l l s i x i s l a n d s T o l y p o t h r i x b y s s o i d e a and N o s t o c commune 

were i m p o r t a n t e l e m e n t s o f t h e a l g a l f l o r a s . 

6.2 E n v i r o n m e n t a l f a c t o r s 

P l a t i n , pave^ and champignon (1.33) a c c o u n t f o r much o f 

t h e l a n d a r e a o f A l d a b r a . A few l a r g e expanses o f s o i l e x i s t 

and t h e s e a r e g e n e r a l l y r e s t r i c t e d t o t h e e a s t e r n a r e a s o f 

l i e Grande T e r r e . The m a j o r i t y o f a l g a l s p e c i e s a r e r e s t r i c t e d 

t o t h e s e t e r r e s t r i a l h a b i t a t s and p o o l s . U s i n g t h e h a b i t a t 

c a t e g o r i e s d e v i s e d f o r c o m puter a n a l y s e s o f A l d a b r a n d a t a 

( T a b l e 2.8) a c o m puter ' q u e r y ' ( 2 . 3 8 ) was d e v i s e d w h i c h p l a c e d 
2 

t h e d a t a c o n t a i n e d i n each 1 cm i n t o one o f 12 h a b i t a t 

c a t e g o r i e s ( T a b l e 4 ..5). A l t h o u g h h i g h l y s u b j e c t i v e t h e 

c a t e g o r i e s chosen r e p r e s e n t t h e most f r e q u e n t l y used h a b i t a t 

c a t e g o r i e s o f t h e c o m p u t e r r e c o r d i n g s y s t e m ( T a b l e 2 . 2 ) . 

F o r t h e p u r p o s e o f t h i s a n a l y s i s each computer s p e c i e s 

number was r e g a r d e d as a s e p a r a t e s p e c i e s ( 2 . 3 8 3 ) . T h i s 

w o u l d p r o b a b l y l e a c i t o s l i g h t u nder e s t i m a t i o n i n c e r t a i n 

g r o u p s where i t has n o t been p o s s i b l e t o d e t e r m i n e t h e numbers 

o f s p e c i e s p r e s e n t and a 'dumping g r o u n d ' has been used 

( 2 . 3 8 3 ) e. g. 0 9 9 9 5 0 C e n t r a l e s genus n o t known, sp. I t w o u l d 
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a l s o l e a d t o s l i g h t o v e r e s t i m a t i o n o f s p e c i e s n u m b e r s w h e r e 

g r o u p s h a v e b e e n a r t i f i c i a l l y d i v i d e d i n t o s i z e c a t e g o r i e s 

e . g . O e d b g o n i u m ( p a g e s 456-459). 

The t o t a l n u m b e r o f a l g a l s p e c i e s r e c o r d e d f o r a n y one 

h a b i t a t was g r e a t e r i n a q u a t i c h a b i t a t s t h a n t e r r e s t r i a l 

h a b i t a t s ( T a b l e 4.6, T a b l e 6 . 3 ) . The maximum f o r t e r r e s t r i a l 

h a b i t a t s was s u b s t a n t i a l l y l e s s t h a n t h e m i n i m u m f o r a q u a t i c 

h a b i t a t s ( T a b l e 6 . 3 ) . The m e a n . n u m b e r o f a l g a l r e c o r d s p e r 

s a m p l e (2.383) i n a q u a t i c h a b i t a t s was a l m o s t d o u b l e t h a t f o r 

t e r r e s t r i a l h a b i t a t s ( T a b l e 6 . 3 ) . I n b o t h t e r r e s t r i a l a n d 

f r e s h w a t e r h a b i t a t s b l u e - g r e e n a l g a l s p e c i e s w e r e p r e d o m i n a n t 

( T a b l e 6.3, T a b l e 6 . 4 ) , a l t h o u g h t h e r e was a m a r k e d d i f f e r e n c e 

i n t h e p e r c e n t a g e o f b l u e - g r e e n a l g a l s p e c i e s o f t o t a l a l g a l 

s p e c i e s f o r a l l h a b i t a t s ( T a b l e 6 . 3 ) . B l u e - g r e e n a l g a l s p e c i e s 

w e r e p r e s e n t a l m o s t t o t h e e x c l u s i o n o f o t h e r g r o u p s i n 

t e r r e s t r i a l h a b i t a t s ( T a b l e 6.3, T a b l e 6 . 4 ) . The d i f f e r e n c e was 

much l e s s m a r k e d i n a q u a t i c h a b i t a t s , o t h e r a l g a l s p e c i e s c l e a r l y 

p r e d o m i n a t i n g i n 3 o u t o f t h e 7 h a b i t a t s ( T a b l e 6.3, T a b l e 6 . 4 ) . 

The p r e d o m i n a n c e o f b l u e - g r e e n a l g a l s p e c i e s i n s u b a e r i a l 

h a b i t a t s (85% o f t o t a l a l g a l s p e c i e s ) ( T a b l e 6 . 4 ) , on A l d a b r a 

s u p p o r t s t h e v i e w s o f v a r i o u s a u t h o r s ( F r i t s c h , 1907; W e s t , 

1916; S t r ^ m , 1924; P r e s c o t t , 1956) t h a t t h e y a r e i m p o r t a n t 

i n t h e s e h a b i t a t s i n t r o p i c a l r e g i o n s . S a m p l e s o b t a i n e d 

f r o m t h e b r a n c l t c : s o f t h e C a l o p h y l l u m t r e e s n e a r p o o l T l i n 

t h e T a k a m a k a r e g i o n o f ' l i e G r a n d e T e r r e w e r e s i m i l a r i n 

s p e c i e s c o m p o s i t i o n t o t h o s e r e c o r d e d b y C r i b b (1964) f r o m 

t r e e s o n H e r o n I s l a n d ( p a g e s 316,449). 

L u x u r i a n t g r o w t h s o f O e d o g o n i u m , S p i r o g y r a a n d P i t h o p h o r a 

w e r e o c c a s i o n a l l y n o t e d i n f r e s h w a t e r p o o l s , t h o u g h S p i r o g y r a 



' I V i h l i - (i . t .'liiinitiii r y of' I I k * o c c i i i r c i i c i ' oT . t 1 c i . t 1 . ' i p r r l o ^ i n 

t e r r e s t r i a l anc3 a q u a t i c h a b i t a t s . 

t e r r e s t r i a l 

max . mean m i n . 

a q u a t i c 

max. mean m i n 

t o t a l s p e c i e s 69 

p e r c e n t a g e o f b l u e -

g r e e n a l g a l s p e c i e s o f 

t o t a l a l g a l s p e c i e s 9 2 % 

mean n u m b e r . o f a l g a l 

r e c o r c S s p e r s a m p l e 9.5 

38 

7.9 

21 

8 6 . 8 % 7 5 % 

6.5 

164 135 

6 6 % 6 0 % 

99 

1 % 

20.6 1 3 . 1 9.6 
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was o n l y r e c o r d e d f r o m ^ l e G r a n d e T e r r e ( p a g e 3 9 9 ) 

S u c h g r o w t h s w e r e n o t e d b y F r i t s c h ( 1 9 0 7 ) as b e i n g c h a r a c t e r 

i s t i c o f t r o p i c a l r e g i o n s , a n d t h a t w h e r e i t was f o u n d , n a r r o w 

r a t h e r t h a n w i d e f o r m s o f O e d o g o n i u m w e r e m o r e common ( 1 . 2 2 ) . 

T h i s w o u l d seem t o be t h e s i t u a t i o n o n A l d a b r a , as t h e w i d e s t 

f o r m o f O e d o g o n i u m r e c o r d e d was 20.5 ixra ( p a g e 455 ) a n d t h i s 

g e n u s may a t t a i n w i d t h s o f o v e r 90 )im. 

I n t e r r e s t r i a l h a b i t a t s b l u e - g r e e n a l g a l s p e c i e s w e r e 

e s p e c i a l l y a b u n d a n t on l i m e s t o n e , s o i l a n d s a n d . On s o i l 

9 1 % o f t h e s p e c i e s r e c o r d e d w e r e b l u e - g r e e n a l g a e ( T a b l e 6 . 4 ) . 

S i m i l a r o b s e r v a t i o n s w e r e made b y S h i e l d s a n d D u r r e l l ( 1 9 6 4 ) , 

f r o m d r y , a l k a l i n e d e s e r t s o i l s , i n w h i c h t h e y f o u n d b l u e -

g r e e n a l g a l s p e c i e s t o be c o n s i s t e n t l y p r e s e n t a n d o f t e n 

a b u n d a n t . Many t e r r e s t r i a l r o c k s a m p l e s c o l l e c t e d on i ^ l d a b r a 

c o n t a i n e d o n l y b l u e - g r e e n a l g a l s p e c i e s . S uch a p r e d o m i n a n c e 

o f b l u e - g r e e n a l g a l s p e c i e s i s i n a g r e e m e n t w i t h t h e o b s e r 

v a t i o n s o f Str^m ( 1 9 2 4 ) , K o s t e r ( 1 9 3 9 ) , F r i t s c h ( 1 9 4 5 ) , J a a g 

( 1 9 4 5 ) a n d G o l u b i c ( 1 9 7 3 ) t h a t c a r b o n a t e d e p o s i t s may f a v o u r 

t h e g r o w t h o f b l u e - g r e e n a l g a e o v e r o t h e r p h y l a ( S e c t i o n 1.23) , 

a n d t h o s e o f T r e u b ( 1 8 8 8 ) a n d M i s h u s t i n a n d S h i l ' n i k o v a ( 1 9 7 1 ) 

who n o t e d t h a t b l u e - g r e e n a l g a l s p e c i e s may p l a y an i m p o r t a n t 

p i o n e e r r o l e o n b a r e r o c k . 

Many a u t h o r s h a v e s u g g e s t e d t h a t b l u e - g r e e n a l g a e may 

p l a y an i m p o r t a n t r o l e i n t h e d e p o s i t i o n a n d e r o s i o n o f 

c a r b o n a t e ( 1 . 2 3 ) . D e c r e a s e i n d i s s o l v e d CO^, a r i s e I n 

t e m p e r a t u r e , i n c r e a s i n g pH a n d c o m b i n a t i o n s o f t h e s e f a c t o r s 

a r e a l l r e g a r d e d as c a u s i n g p r e c i p i t a t i o n o f c a r b o n a t e , t h e 

r i s v e r s e o f t h e s e c a u s i n g s o l u t i o n o f c a r b o n a t e ( 1 . 2 3 1 ) . 

P h o t o s y n t h e s i s d u r i n g t h e d a y t i m e w o u l d r e s u l t i n a d e c r e a s e 
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i n CO^, a n d an i n c r e a s e i n 0^ l e v e l s a n d pH. Such c h a n g e s 

w e r e r e c o r d e d d u r i n g 24 h s u r v e y s o f p o o l c h e m i s t r y ( F i g . 3.1) 

a n d w e r e u s u a l l y a c c o m p a n i e d b y an i n c r e a s e i n t e m p e r a t u r e . 

The r e v e r s e o f t h e s e c h a n g e s w e r e r e c o r d e d d u r i n g t h e n i g h t . 

T h o u g h t h e d a t a a r e s o m e w h a t f r a g m e n t a r y t h e y s u g g e s t t h a t a 

c y c l e o f c a r b o n a t e e r o s i o n a n d d e p o s i t i o n may t a k e p l a c e i n 

p o o l s a n d t h e y a r e s u p p o r t e d b y a p o s s i b l e d i u r n a l c y c l e o f 

Ca i n p o o l Wl ( F i g . 3 . 1 ) . C e r t a i n a l g a e , e s p e c i a l l y i n p o o l 

Wl a n d a n u m b e r o f o t h e r p o o l s ( 4 ) o f t e n p o s s e s s e d s h e a t h s 

o r c e l l w a l l s e n c r u s t e d w i t h c a l c i u m c a r b o n a t e d e p o s i t s . 

A n a l y s e s o f t h e s e d e p o s i t s on P l e c t o n e m a g l o e o p h i l u m c o l l e c t e d 

f r o m p o o l W127 ( T a b l e 2.1) made b y R i d i n g ( 1 9 7 7 ) s h o w e d t h e m 

t o be c a l c i t e . A n u m b e r o f a l g a l s p e c i e s r e c o r d e d i n t h e . 

p r e s e n t s t u d y a r e r e g a r d e d as e n d o l i t h i c ( H y e l l a b a l a n i , 

H. c a e s p i t o s a a n d H. f o n t a n a ) . T h e s e s p e c i e s a c t i v e l y 

p e n e t r a t e i n t o c a r b o n a t e s u b s t r a t a a n d t h e r e f o r e c a u s e d i r e c t 

e r o s i o n o f c a r b o n a t e ( G o l u b i c , 1 9 7 3 ) . I n d i r e c t e r o s i o n may 

be c a u s e d b y e p i l i t h i c ( l i v i n g o n r o c k s u r f a c e ) a n d c h a s m o -

l i t h i c ( l i v i n g i n r o c k c a v i t i e s ) a l g a l s p e c i e s r e t a i n i n g 

w a t e r a n d r e l e a s i n g a c i d i c s o l u t i o n s a n d c h e l a t i n g a g e n t s 

( G o l u b i c , 1 9 7 3 ) . E p i l i t h i c a n d c h a s m o l i t h i c s p e c i e s w e r e a l s o 

r e c o r d e d i n t h e p r e s e n t s u r v e y ( S e c t i o n 4 ) . T h e s e o b s e r v a t i o n s , 

t o g e t h e r w i t h t h o s e o f T r u d g i l l ( 1 9 7 2 ) ( 1 . 2 2 ) , t e n t a t i v e l y 

s u g g e s t t h a t b l u e - g r e e n a l g a e e s p e c i a l l y may p l a y some r o l e i n 

t h e d e p o s i t i o n a n d e r o s i o n o f c a r b o n a t e o n A l d a b r a . 

6.3 C l i m a t e 

O b s e r v a t i o n s made d u r i n g e x c u r s i o n s t o v a r i o u s r e g i o n s 

o f A l d a b r a s u g g e s t t h a t c l i m a t e may h a v e l o c a l as w e l l as 



o v e r a l l e f f e c t s on t h e a l g a l s p e c i e s p r e s e n t . D u r i n g t h e 

m o n t h s f r o m A u g u s t t o O c t o b e r t h e b a r o m e t r i c p r e s s u r e i s 

h i g h and t h e S o u t h e a s t T r a d e Winces b l o w s t r o n g l y , w h i l e i n 

o t h e r m o n t h s t h e b a r o m e t r i c p r e s s u r e i s l o w a n d t h e w i n d s 

l i g h t e r a n d n o r t h w e s t e r l y . R. H n a t i u k ( p e r s . comm.) n o t e d 

t h a t t h e s e a s p r a y i n t h e C i n q C a s e s r e g i o n o f ^ l e GrandC 

T e r r e - c o u l d b e c a r r i e d w e l l i n l a n d d u r i n g t h e T r a d e W i n d 

s e a s o n , a n d t h a t t h i s e f f e c t was l e s s m a r k e d i n o t h e r r e g i o n s 

o f t h e a t o l l . I t i s p o s s i b l e t h a t t h e s p r a y w o u l d h a v e a 

m a r k e d e f f e c t o n t h e c h e m i s t r y o f l o c a l a l g a l h a b i t a t s a n d 

a c c o u n t f o r t h e r e s t r i c t i o n o f c e r t a i n s p e c i e s t o c e r t a i n 

r e g i o n s o f t h e a t o l l ( T a b l e 6 . 5 ) . 

The l o w e s t m i n i m u m a n d h i g h e s t maximum t e m p e r a t u r e s 

r e c o r d e d f o r A l d a b r a a t t h e s y n o p t i c o b s e r v a t i o n s t a t i o n a r e 

17.5 a n d 36.3°C r e s p e c t i v e l y ( A p p e n d i x I ) . M e a s u r e m e n t s o f 

t e m p e r a t u r e s o f t e r r e s t r i a l a n d a q u a t i c h a b i t a t s s h o w e d l o c a l 

v a r i a t i o n s f r o m a m b i e n t t e m p e r a t u r e . A d i f f e r e n c e o f 8.7°C 

(30.9°C - 39°C) was f o u n d b e t w e e n t w o a l g a l h a b i t a t s m e a s u r e d 

w i t h i n a f e w m i n ' u t e s o f e a c h o t h e r ( T a b l e 3.3) . The m i n i m u m 

a n d maximum t e m p e r a t u r e s r e c o r d e d i n p o o l s w e r e 23.0°C a n d 

41.2°C r e s p e c t i v e l y ( T a b l e 3 . 1 0 ) . I t i s l i k e l y t h a t 

t e r r e s t r i a l s p e c i e s may be s u b j e c t e d t o e x t r e m e f l u c t u a t i o n s 

i n t e m p e r a t u r e , t h e maximum r a n g e f o r one h a b i t a t r e c o r d e d 

f o r t h i s s u r v e y b e i n g 13.6°C (24.7°C - 3 8 . 3 ° C ) . 

S t o d d a r t a n d M o l e ( 1 9 7 7 ) n o t e d t h a t r a i n f a l l may v a r y 

m a r k e d l y f r o m r e g i o n t o r e g i o n . S uch l o c a l v a r i a t i o n s w o u l d 

h a v e m a r k e d e f f e c t o n t h e m o i s t u r e a v a i l a b l e t o t e r r e s t r i a l 

a l g a l c o m m u n i t i e s a n d t h e w a t e r l e v e l s o f p o o l s . The e f f e c t 



T a b l e 6.5 N u m b e r s o f s p e c i e s r e c o r d e d o n l y f r o m c e r t a i n 

r e g i o n s o f A l d a b r a ( F i g . 1.1) 

A r e a r e c o r d e d 
( i s l a n d c o d e . F i g , 
2.2 i n b r a c k e t s ) 

n u m b e r o f 
s p e c i e s 

p e r c e n t a g e o f t o t a l 
A l d a b r a n s p e c i e s 

( T a b l e 4.5) 

H e P i c a r d (W) 
A 

28 

2 

6 

27 

10 

H e M a l a b a r (MW + ME) 

A n s e C e d r e s (AC) 

C i n q C a s e s (CC) 

T a k a m a k a ( T ) 

G r a n d e T e r r e , 

C e n t r a l (SC) 2 

G r a n d e T e r r e , 

E a s t e r n ( = A nse C e d r e s f 

C i n q C a s e s , T a k a m a k a ) 53 

10% 

0.7% 

2.0% 

9.0% 

3.5% 

0.7% 

1 8 . 0 % 
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o f t h e d r y and wet s e a s o n s on A l d a b r a was p e r h a p s t h e most • 

i m p o r t a n t c l i m a t i c e f f e c t on t h e a l g a l p o p u l a t i o n ( 1 . 3 2 ) . 

D u r i n g t h e d r y s e a s o n t h e p o o l s f r e q u e n t l y became c o m o l e t e l y 

d r y , o f t e n f o r many d a y s , a n d t e r r e s t r i a l c o m m u n i t i e s c o u l d 

d r y o u t a n d be r e w e t t e d many t i m e s t h r o u g h o u t t h e y e a r , 

a l t h o u g h d u r i n g t h e d r y s e a s o n t h e p e r i o d s o f d r y n e s s c o u l d 

l a s t many d a y s . The l o n g e s t d r y s p e l l r e c o r d e d i s 88 d a y s 

( S t o d d a r t and Mole, 1 9 7 7 ) . Many a u t h o r s h a v e s u g g e s t e d t h a t 

s u c h c o n d i t i o n s f a v o u r t h e g r o w t h o f b l u e - g r e e n a l g a l s p e c i e s 

r a t h e r t h a n o t h e r a l g a l s p e c i e s ( 1 . 2 2 ) . The a b i l i t y o f a l g a e 

t o w i t h s t a n d s u c h c o n d i t i o n s was d i s c u s s e d by Lund ( 1 9 6 5 ) 

( 1 . 2 1 ) . A l l t h r e e g r o u p s w h i c h he l i s t e d i n r e l a t i o n t o 

p e r e n n a t i o n w e r e r e p r e s e n t e d on A l d a b r a : 

a) t h o s e n e v e r p r o d u c i n g o r g a n s o f p e r e n n a t i o n ; L y n g b y a 
s p p . , O s c i l l a t o r i a s p p . 

b) t h o s e o c c a s i o n a l l y p r o d u c i n g o r g a n s o f p e r e n n a t i o n ; 
G l o e o c a p s a magma. 

c ) t h o s e r e g u l a r l y p r o d u c i n g o r g a n s o f p e r e n n a t i o n ; 
A n a b a e n a s p p . , Oedogonium s p . , P i t h o p h o r a o e d o g o n i a . 

Of t h e 31 s p e c i e s s e e n t o p r o d u c e d i s t i n c t o r g a n s o f 

p e r e n n a t i o n ( T a b l e 6.6 ) none w e r e r e c o r d e d s o l e l y from 

t e r r e s t r i a l h a b i t a t s and o n l y s i x w e r e r e c o r d e d from 

t e r r e s t r i a l o r a q u a t i c h a b i t a t s ( T a b l e 6 . 6 ) , t h e m a j o r i t y b e i n g 

r e c o r d e d f r o m a q u a t i c h a b i t a t s o n l y . 

O b s e r v a t i o n s w e r e made on p o o l s s o o n a f t e r t h e y w e r e 

r e w e t t e d f o l l o w i n g a p e r i o d o f d r y n e s s . O s c i l l a t o r i a 

a n i m a l i s and 0. b r e v i s ( p a g e s 2 8 5 , 2 8 7 ) and members o f t h e 

C h r o o c o c c a l e s ( A p h a n o c a p s a s p p . , C h r o o c o c c u s s p p . ) a p p e a r e d 

t o be t h e f i r s t s p e c i e s t o d e v e l o p , w h i l e s p e c i e s p r o d u c i n g 

d i s t i n c t o r g a n s o f p e r e n n a t i o n a p p a r e n t l y t o o k some t i m e t o 

p r o d u c e s u b s t a n t i a l g r o w t h s . The l a t t e r were a b s e n t from 

t h e more t r a n s i e n t p o o l s s u c h a s W3 and W127 
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( T a b l e 2 . 1 ) . T h e s e o b s e r v a t i o n s s u g g e s t t h a t o n l y s p e c i e s 

w h i c h a r e r a p i d l y a b l e t o r e s u m e g r o w t h on r e w e t t i n g ( e . g . 

Fig. 5.2) and t o l e r a t e r a p i d d r y i n g o u t , d u r i n g w h i c h p e r i o d 

t h e r e w o u l d be no a v a i l a b l e t i m e t o p r o d u c e a d i s t i n c t o r g a n 

l^?o.f - p e r e n n a t i o n , c o u l d t o l e r a t e t h e v e r y t r a n s i e n t s u p p l i e s o f 

m o i s t u r e , a v a i l a b l e i n t e r r e s t r i a l h a b i t a t s and s h a l l o w p o o l s . 

The a b i l i t y o f b l u e - r g r e e n a l g a l s p e c i e s t o t o l e r a t e 

r a p i d d r y i n g and r e w e t t i n g i s an o b v i o u s r e a s o n f o r t h e i r 

s u c c e s s oh A l d a b r a . The v i e w o f F r i t s c h ( 1 9 4 5 ) t h a t t h e i r 

a b i l i t y t o t o l e r a t e s u c h e x t r e m e s was due t o ' t h e p e c u l i a r 

c h a r a c t e r i s t i c s o f t h e i r p r o t o p l a s t s ' i s u n d o u b t e d l y t r u e 

i n i t s b r o a d s e n s e . E x p e r i m e n t a l d r y i n g down and r e w e t t i n g 

showed no s i g n i f i c a n t c h a n g e i n c h l o r o p h y l l â  c o n t e n t o f 

N o s t o c commune ( T a b l e 2 . 5 ) . T h i s s p e c i e s i s most a b u n d a n t 

i n e x p o s e d t e r r e s t r i a l s i t u a t i o n s (page 2 7 6 ) . P r e s u m a b l y 

s u c h s p e c i e s a r e a b l e t o commence p h o t o s y n t h e s i s and o t h e r 

p h y s i o l o g i c a l a c t i v i t i e s r a p i d l y a s on A l d a b r a t h e y may 

e x p e r i e n c e c o m p l e t e d r y i n g w i t h i n h o u r s o f r e w e t t i n g . Time 

c o u r s e s t u d i e s ( F i g . 5.2) showed e x t r e m e l y r a p i d w a t e r u p t a k e 

i n N. commune . I n c o n t r a s t t o t h i s h o w e v e r l a b o r a t o r y s t u d i e s 

showed no i n d i c a t i o n t h a t t h e l a g i n t h e o n s e t o f a c e t y l e n e 

r e d u c t i o n was s h o r t e r i n t e r r e s t r i a l s p e c i e s (N. commune) 

t h a n i n a q u a t i c s p e c i e s (N. s p h a e r i c u m ) ( F i g . 5 . 3 ) . I t i s 

l i k e l y h o w e v e r t h a t t h i s was due t o t h e l e n g t h o f t i m e t h a t 

t h e s a m p l e s were s t o r e d b e t w e e n c o l l e c t i o n on t h e a t o l l and 

a s s a y i n Durham and i t i s p e r h a p s d a n g e r o u s t o e x t r a p o l a t e 

a t t h i s t i m e . 

H e a v y r a i n f a l l o f t e n o c c u r r e d a t t i m e s o f h i g h t e m p e r 

a t u r e . S u c h o c c u r r e n c e s l e d t o c o n d i t i o n s o f h i g h h u m i d i t y . 
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R e l a t i v e h u m i d i t y v a l u e s i n l o c a l a l g a l h a b i t a t s on ^ l e 

P i c a r d (2.31, 3.J) s h o w e d m a r k e d v a r i a t i o n s . M o r n i n g v a l u e s 

s h o w e d a r a n g e o f 84.4 - 100% a n d a f t e r n o o n v a l u e s a r a n g e o f 

45.4% - 99.4% ( T a b l e 3 . 4 ) . O b s e r v a t i o n s f r o m t h e p r e s e n t 

s t u d i e s s u p p o r t t h e v i e w s o f v a r i o u s a u t h o r s (1.21) t h a t 

i n c r e a s e d h u m i d i t y may l e a d t o w e l l d e v e l o p e d s u b a e r i a l f l o r a s 

o n r o c k s , s o i l , b a r k a n d l e a v e s . I n w o o d l a n d o r s c r u b w h e r e 

h u m i d i t y t e n d e d t o b e h i g h ( T a b l e 3.4) s u b a e r i a l a l g a l g r o w t h s 

w e r e w e l l d e v e l o p e d . T h i s was e s p e c i a l l y n o t i c e a b l e on t h e 

C a l o p h y l l u m t r e e s i n T a k a m a k a G r o v e n e a r p o o l T l ( F i g . 2.1) 

( p a g e s 316 , 449) . 

T a y l o r (1950) n o t e d t h a t T o l y p o t h r i x b y s s o i d e a f o r m e d 

' a b u n d a n t c r u s t s ' i n d e p r e s s i o n s . On A l d a b r a t h e s e c r u s t s 

w hen w e t t o o k t h e f o r m o f ' f e l t s ' f o r m i n g i n d e p r e s s i o n s . 

When T. b y s s o i d e a was f o u n d g r o w i n g on e x p o s e d b a r e 

r o c k i t f o r m e d o n l y a t h i n h o r i z o n t a l c o v e r i n g o v e r t h e 

s u r f a c e o f t h e s u b s t r a t a . 

6.4 F l o r a 

T h e l a r g e r p l a n t s h a d t w o p o s s i b l e e f f e c t s o n t h e a l g a l 

v e g e t a t i o n : 

a) p r o v i s i o n o f m i c r o h a b i t a t s 

b ) i n f l u e n c e o n l o c a l e n v i r o n m e n t a l c o n d i t i o n s . 

A l g a l s p e c i e s w e r e r e c o r d e d f r o m among v a r i o u s c o m m u n i t i e s o f 

h i g h e r p l a n t s , o n t h e t r u n k s a n d b r a n c h e s o f t r e e s , e p i p h y t i c 

o n s u b m e r g e d m a c r o p h y t e s a n d o n t h e s u r f a c e o f d e a d a n d 

d e c a y i n g v e g e t a t i o n . 

I t was s u g g e s t e d i n S e c t i o n 3.222 t h a t t h e c o l o u r o f t h e 

w a t e r i n C a s u a r i n a f o r e s t (1.341) may be a f f e c t e d b y t h e 
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p r e s e n c e o f C a s u a r i n a ' n e e d l e s ' . I t i s p o s s i b l e a l s o t h a t 

d e c a y i n g l e a v e s i n g e n e r a l w o u l d a f f e c t o t h e r a s p e c t s o f 

w a t e r c h e m i s t r y . D e c a y i n g v e g e t a t i o n was r e c o r d e d f r o m many 

p o o l s > e s p e c i a l l y t h o s e i n C a s u a r i n a f o r e s t , m i x e d s c r u b 

a n d s c r u b f o r e s t ( 1 . 3 4 ) . As w e l l a s t h e o b v i o u s e f f e c t , o n 

w a t e r c h e m i s t r y , t h e l a r g e r v e g e t a t i o n o f t e n h a d a m a r k e d 

i n f l u e n c e o n o t h e r e n v i r o n m e n t a l c o n d i t i o n s . H e a v y s h a d i n g 

e f f e c t s w e r e n o t e d i n m i x e d s c r u b , s c r u b f o r e s t a n d G u e t t a r d a 

s p e c i o s a s c r u b ( 1 . 3 4 1 ) . T h i s was o f t e n a c c o m p a n i e d b y an 

a t t e n d a n t d r o p i n a m b i e n t t e m p e r a t u r e ( 3 . 2 3 ) a n d h i g h e r 

r e l a t i v e h u m i d i t y v a l u e s ( 3 . 1 ) . 

6.5 F a u n a 

L a n d b i r d s , w a d e r s , r a t s , t o r t o i s e s a n d l a n d c r a b s w e r e 

s e e n f r e q u e n t l y t o v i s i t p o o l s ( F i g . 2 . 1 2 ) . I b i s , e g r e t s , 

t o r t o i s e s a n d l a n d c r a b s s p e n t l o n g p e r i o d s i n p o o l s , i n 

p a r t i c u l a r t h e c r a b s w h i c h o f t e n l i v e d i n b u r r o w s a t t h e 

e d g e s o f t h e l a r g e r p o o l s . A l l t h e s e w e r e s e e n o f t e n t o 

e x c r e t e a n d d e f a e c a t e i n t o p o o l s . S m a l l e r p o o l s o f t e n s m e l t 

s t r o n g l y o f a m m onia o r g u a n o . S u c h p r o c e s s e s m u s t h a v e a 

m a r k e d e f f e c t o n t h e c h e m i s t r y o f t h e p o o l s . T h o u g h t h e 

c h e m i c a l d a t a was s o m e w h a t f r a g m e n t a r y ( 2 . 3 2 , 3.2) t e n 

t a t i v e c o n c l u s i o n s a s t o t h e e f f e c t s o f f a u n a l a c t i v i t y may 

b e d i s c u s s e d h e r e . T h e h i g h l e v e l s o f b o t h d i s s o l v e d 

p h o s p h a t e a n d i n o j r g a n i c c o m b i n e d n i t r o g e n ( t h e l a t t e r b e i n g 

r e p r e s e n t e d m o s t l y b y a m m onia - N ) , a r e p e r h a p s t h e m o s t 

s t r i k i n g f e a t u r e s o f t h e A l d a b r a n f r e s h w a t e r p o o l s . The 

e x c r e t a o f t h e v a r i o u s a n i m a l s v i s i t i n g t h e p o o l s i s l i k e l y 

t o be a p o s s i b l e s o u r c e o f b o t h t h e p h o s p h a t e a n d a m m o n i a . 



As t h e s e a n i m a l s c a r r y o u t t h e b u l k o f t h e i r f e e d i n g away 

f r o m t h e s e f r e s h w a t e r p o o l s t h e r e may be a n e t t r a n s f e r o f 

n u t r i e n t s f r o m t h e s u r r o u n d i n g e c o s y s t e m t o t h e p o o l s . 

C a n n i n g a n d W u l f f (1969) i n v e s t i g a t e d t h e e f f e c t s o f b i r d 

d r o p p i n g s o n t h e c h e m i c a l a n d b i o l o g i c a l d y n a m i c s i n b r a c k i s h 

w a t e r r o c k p o o l s . T h e y a l w a y s r e c o r d e d h i g h c o n c e n t r a t i o n s 

o f p h o s p h a t e w h i c h r e s u l t e d i n e x t r e m e l y l o w N/P r a t i o s , 

r e f l e c t i n g t h e c o m p o s i t i o n o f t h e b i r d f a e c e s . Ammonia was 

a l w a y s t h e d o m i n a t i n g i n o r g a n i c n i t r o g e n c o m p o u n d a n d o n l y 

d u r i n g p e r i o d s o f maximum a l g a l g r o w t h w e r e c o n s i d e r a b l e 

a m o u n t s o f n i t r a t e f o u n d . T h e y s u g g e s t e d t h a t t h e a c c u m u l a t i o n 

o f a m m o n i a was p o s s i b l y a r e s u l t o f t h e i n h i b i t i o n o f t h e 

n i t r i f i c a t i o n p r o c e s s . 

Copeman a n d D i l l m a n (1937) f o u n d t h a t 85% o f a g u a n o 

s a m p l e was c o n v e r t e d t o ammonia i n 4 d a y s . C a n n i n g a n d W u l f f 

(1969) d e t e r m i n e d t h a t i n b i r d f a e c e s m o s t n i t r o g e n o c c u r r e d 

as e x c r e t e d u r i c a c i d a n d a m i n o c o m p o u n d s c o n t a i n e d i n u n 

d i g e s t e d f o o d r e s i d u e s . 60 - 87% o f t h e t o t a l n i t r o g e n o u s 

w a s t e m a t e r i a l i n m a r i n e c r u s t a c e a n s was r e c o r d e d as i n t h e 

f o r m o f a m m o n i a ( L o c k w o o d 1968). I t i s w i d e l y a s s u m e d i n t h e 

l i t e r a t u r e t h a t i n an a e r o b i c e n v i r o n m e n t ammonia w i l l become 

o x i d i z e d q u i t e r a p i d l y as a r e s u l t o f m i c r o b i a l a c t i v i t y 

f i r s t t o n i t r i t e a n d t h e n t o n i t r a t e . I s i s p o s s i b l e t h a t t h e 

l o w v a l u e s o f n i t r i t e a n d n i t r a t e w e r e d u e t o i n t e r f e r e n c e o f 

a n a l y s i s b y as y e t u n k n o w n r e d u c i n g s u b s t a n c e s , b u t i t seems 

u n l i k e l y t h a t t h e n e a r a b s e n c e o f s u c h a p r o c e s s on A l d a b r a 

c o u l d be e x p l a i n e d e n t i r e l y b y i n t e r f e r e n c e . C a n n i n g a n d W u l f f 

(1969) s u g g e s t e d t h a t t h e l a c k o f n i t r i f i c a t i o n i n r o c k p o o l s 
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o f t h e B a l t i c Sea was d u e t o i n h i b i t o r y s u b s t a n c e s p r e s e n t 

d u e t o t h e h i g h i n p u t o f b i r d e x c r e t a . The p o o l c a r r y i n g 

t h e h i g h e s t l e v e l s o f p h o s p h a t e a n d c o m b i n e d n i t r o g e n i n t h i s 

s u r v e y was W2 ( F i g . 3 . 3 2 ) . T h i s p o o l h e l d w a t e r e v e n t i l l 

l a t e i n t o t h e d r y s e a s o n a n d was t h u s v i s i t e d f r e q u e n t l y b y 

b i r d s a n d o t h e r a n i m a l s ( 1 . 3 4 ) as a r e l i a b l e s o u r c e o f w a t e r . 

I n o n e f o u r h o u r p e r i o d t h e p o o l was v i s i t e d b y 20 b i r d s , 

c o n s i s t i n g m a i n l y o f e g r e t s a n d i b i s ( b i r d s o f l a r g e s i z e i n 

r e l a t i o n t o t h e p o o l . T a b l e 2 . 1 ) , (C. B. F r i t h p e r s . comm.). 

I t i s d i f f i c u l t t o f i n d a n y r e p o r t s i n t h e l i t e r a t u r e o f w a t e r s 

c a r r y i n g s i m i l a r l e v e l s o f p h o s p h a t e a n d c o m b i n e d n i t r o g e n 

a n d w h i c h a r e n o t p o l l u t e d b y sewage o r some o t h e r human 

a c t i v i t y . A p o n d i n H y d e r a b a d s t u d i e d b y S e e n a y y a ( 1 9 7 1 ) 

p r o v i d e s a f a i r l y c l o s e p a r a l l e l , b u t t h i s p o n d ( G o l k o n d a 

P o n d ) was h e a v i l y p o l l u t e d b y human s e w a g e . 

As w e l l as t h e e f f e c t o f t h e f a u n a on p o o l c h e m i s t r y , 

t h e f a u n a may w e l l p l a y a r o l e i n t h e r e d i s t r i b u t i o n o f 

s p e c i e s . T h e f e e t o f b i r d s , t o r t o i s e s a n d c r a b s w e r e o f t e n 

s e e n c o v e r e d i n d r y i n g mud a n d o c c a s i o n a l l y a l g a e . Mud 

t r a n s p o r t e d b y t h e f a u n a t o d i f f e r e n t r e g i o n s may p r o v i d e 

t h e i n o c u l a f o r s p e c i e s i n c e r t a i n p o o l s . 

6 .6 I n f l u e n c e o f man 

T h o u g h t h e m a i n s e t t l e m e n t a n d r e s e a r c h s t a t i o n a r e 

s i t u a t e d o n l i e P i c a r d r e c e n t s t u d i e s on t h e a t o l l h a v e 

n e c e s s i t a t e d t h e e s t a b l i s h m e n t o f b a s e s i n v a r i o u s r e g i o n s 

o f t h e a t o l l . I t i s p o s s i b l e t h e r e f o r e t h a t humans a r e 

i n v o l v e d i n t h e r e d i s t r i b u t i o n o f a l g a l s p e c i e s b e t w e e n t h e 

v a r i o u s a r e a s v i s i t e d b y w o r k e r s ( 1 . 3 5 ) . A n u m b e r o f t r a c k s 
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h a d b e e n c l e a r e d i n s c r u b ( 1 . 3 5 ) t h u s a l l o w i n g l i g h t t o 

p e n e t r a t e a r e a s p r e v i o u s l y s h a d e d , and a l g a l s p e c i e s t o 

c o l o n i z e h a b i t a t i s a l o n g t h e s e t r a c k s . The r e v e r s e o f t h i s 

was t r u e i n t h e p o o l s c o v e r e d t o c o n s e r v e p o t a b l e w a t e r 

( M c K e n z i e , 1 9 7 1) ( 1 . 3 5 ) . The h e a v y s h a d i n g c a u s e d by t h e 

l a r g e s l a b s o f r o c k p l a c e d o v e r t h e s e p o o l s g r e a t l y r e d u c e d 

a l g a l g r o w t h . A l g a l g r o w t h s w e r e r e c o r d e d from t h e v a r i o u s 

c o n c r e t e s t r u c t u r e s p r e s e n t on ^ l e P i c a r d . Blooms o f 

M i c r o c h a e t e t e n e r a w e r e r e c o r d e d i n t h e r e s e r v o i r s and g u t t e r s 

o f t h e s o l a r s t i l l s ( p a ge 266) and C a l o t h r i x mar.chica (page 194 ) 

\;as r e c o r d e d f r e q u e n t l y f r o m t h e w a l l s o f b u i l d i n g s . Two 

a l g a l s p e c i e s w e re r e c o r d e d o n l y from man-made s t r u c t u r e s . 

C h r o o t h e c e r i c h t e r i a n a was r e c o r d e d f r o m t h e w a l l s o f a mine 

s h a f t i n C a s u a r i n a f o r e s t , l i e P i c a r d ( p a g e 3 5 8 ) . T h i s s h a f t 

h a s now b e e n f i l l e d i n . M o u g e o t i a s p . was r e c o r d e d o n l y from 

a w a t e r s t o r a g e t a n k a t M i d d l e Camp n e a r Passe Houareau ( F i g . 2,1) 

w h e r e i t was t h e d o m i n a n t s p e c i e s (page 398) . 

E x p e r i m e n t s w e r e c a r r i e d o u t t o o b s e r v e what e f f e c t t h e 

v a r i o u s s o a p s and d e t e r g e n t s u s e d on t h e a t o l l may h a v e on 

t h e g r o w t h o f c e r t a i n a l g a l s p e c i e s . ' R a d i a n t ' , ' T e e p o l ' 

and t o i l e t s o a p w e r e i n c l u d e d a t l e v e l s o f 0.5 mg 1 ^ i n t h e 

i n c u b a t i o n medium o f a c e t y l e n e r e d u c t i o n a s s a y s . I n a l l 

t h r e e c a s e s t h e l e v e l o f f i x a t i o n was r a i s e d ( T a b l e 6 . 7 ) , 

t h o u g h o n l y t h e t o i l e t s o a p was s i g n i f i c a n t when t e s t e d w i t h 

t h e M ann-Whitney U T e s t , t h e l e v e l b e i n g r a i s e d from 0.325 

t o 0.805 nM C^H^ ]iq c h l a ~ ^ , (P > 0 . 0 5 ) . 

6 .7 The c h e m i s t r y o f p o o l s 

No p o o l on A l d a b r a i s f a r fr o m t h e p o s s i b l e i n f l u e n c e o f 

t h e s e a . Many p o o l s c l o s e t o t h e l a g o o n a r e t i d a l ( P o t t s , 
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T a b l e 6.7 A c e t y l e n e r e d u c t i o n r a t e s o f N o s t o c s p h a e r i c u m 

w i t h and w i t h o u t a d d e d ' s o a p ' p r o d u c t s 

no a d d i t i v e 0 
X 

.0325 
S.D. 

0.0114 n = 4 

+0 . 5 mg 1 ' R a d i a n t ' 0 .0408 0.0201 n = h 

+ 0 .5 mg 1 ^ ' T e e p o l ' 0 .0463 0 .0066 n = 

+0 .5 mg 1 t o i l e t s o a p 0 .0805 0 .0070 n = 



1 9 7 7 ) a n d M c K e n z i e ( 1 9 7 1 ) s u g g e s t e d t h a t t h e a r e a n e a r f r e s h 

w a t e r i n t h e a r e a o f B a s s i n F l a m a n t f o r m e d a l e n s f l o a t i n g 

on t o p o f s e a w a t e r . As s e a w a t e r h a s a l o w e r K/Na and a 

h i g h e r Mg/Ca r a t i o t h a n any o f t h e p o o l s s t u d i e d i n t h e 

p r e s e n t s u r v e y , i t w o u l d be e x p e c t e d t h a t t h e more a 

t e r r e s t r i a l p o o l i s s u b j e c t e d t o t h e i n f l u e n c e o f added s e a 

w a t e r , t h e n t h e n e a r e r i t s r a t i o s f o r t h e s e i o n s w o u l d a p p r o a c h 

t h o s e o f s e a w a t e r . O n l y B a s s i n F l a m a n t , t h e l a r g e s t p o o l on 

A l d a b r a ( C C 9 ) , c o m b i n e d b o t h low K/Na w i t h h i g h Mg/Ca ( 3 . 3 2 6 ) . 

T h i s s u g g e s t s t h e p o s s i b i l i t y , e i t h e r t h a t t h i s p o o l was 

i n f l u e n c e d by s e a w a t e r more d i r e c t l y t h a n any o t h e r p o o l . 

I t s g e o g r a p h i c a l s i t u a t i o n means t h a t i t i s s u b j e c t e d t o 

t h e f u l l e f f e c t s o f t h e S o u t h E a s t T r a d e w i n d s . T h i s p o o l 

c o v e r s a l a r g e a r e a ( 8 0 x 90 m) and i s a l w a y s l e s s t h a n 

2 m d e e p . I t i s l i k e l y t h e r e f o r e t h a t s e a s p r a y c o u l d h a v e 

a s u b s t a n t i a l e f f e c t on c a t i o n r a t i o s . As t h i s p o o l 

a l r e a d y h a s a h i g h e r c a t i o n l e v e l t h a n many o f t h e o t h e r 

p o o l s s t u d i e d , a d d i t i o n s s u c h a s a n i m a l e x c r e t a w o u l d 

p r e s u m a b l y h a v e l e s s e f f e c t on t h e o v e r a l l r a t i o s - t h a n i t 

w o u l d i n p o o l s w i t h l o w e r c a t i o n l e v e l s . Though t h e r e was 

a c o n s i d e r a b l e amount o f a n i m a l a c t i v i t y a s s o c i a t e d w i t h 

CC9 i t seems p r o b a b l e t h a t v i s i t i n g a n i m a l s a r e o f much l e s s 

q u a n t i t a t i v e i m p o r t a n c e i n r e l a t i o n t o t h e volume o f t h e 

p o o l t h a n t h e y a r e f o r s m a l l e r p o o l s s u c h as W2. 

P o o l s w h i c h w e r e s a m p l e d on a number o f d i f f e r e n t 

o c c a s i o n s showed i n c r e a s e o f Na and K t h r o u g h t h e s e a s o n . 

T h e s e i n c r e a s e s c l o s e l y p a r a l l e l e d t h e i n c r e a s e s i n C I 

( 3 . 2 6 ) . I t i s p o s s i b l e t h a t t h e most l i k e l y c a u s e f o r t h i s 

w o u l d be e v a p o r a t i o n , b u t a n i m a l e x c r e t a may p l a y a p a r t i n 
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i n c r i e a s i h g t h e l e v e l s . D a t a f o r t h e t h r e e o c c a s i o n s i n W2 

when t h e d e p t h o f w a t e r was a l m o s t t h e same a r e s u m m a r i z e d 

i n T a b l e 3.9 . The i n c r e a s e i n K a s a f r a c t i o n o f s e a w a t e r , 

was f o u r t i m e s g r e a t e r t h a n t h a t f o r Na and C I . T h i s s u g g e s t s 

t h a t b i r d e x c r e t a i n t h i s p o o l may be an i m p o r t a n t s o u r c e o f 

K. I n c r e a s e s o f Na, K and C I w o u l d s u g g e s t t h a t t h e p o o l s 

w o u l d e v e n t u a l l y i n c r e a s e g r e a t l y i n s a l i n i t y . L o s s e s due 

t o o v e r f l o w a f t e r p e r i o d s o f h e a v y r a i n and l o s s o f bottom 

d e t r i t u s due t o w i n d e r o s i o n when t h e p o o l s w e r e d r y a r e 

p o s s i b l e s o u r c e s o f d e p l e t i o n o f t h e s e i o n s . The i n c r e a s i n g 

l e v e l s s u g g e s t t h a t o r g a n i s m s p r e s e n t i m m e d i a t e l y p r i o r t o 

d r y i n g o u t w o u l d s u f f e r e x t r e m e l y h i g h e x t e r n a l o s m o s t i c 

l e v e l s a nd t h a t t h i s m i g h t p r o v e a c r i t i c a l f a c t o r o f 

s u r v i v a l i n p a r t i c u l a r p o o l s . 

0.8 N i t r o g e n f i x a t i o n 

Few s u r f a c e s on A l d a b r a l a c k e d s p e c i e s o f b l u e - g r e e n 

a l g a e and i t h a s l o n g b e e n e s t a b l i s h e d t h a t many s p e c i e s o f 

t h i s p h y l u m a r e c a p a b l e o f f i x i n g a t m o s p h e r i c n i t r o g e n 

( S t e w a r t , 1 9 7 3 ) . A c e t y l e n e r e d u c t i o n a s s a y s were c a r r i e d o u t 

t o a s s e s s t h e n i t r o g e n f i x i n g - p o t e n t i a l o f s e l e c t e d b l u e - g r e e n 

a l g a l s p e c i e s ( 5 ) 

When c o m p a r e d w i t h o t h e r d a t a i n t h e l i t e r a t u r e t h e r a t e s 

f o r A l d a b r a n N o s t o c s p e c i e s a r e h i g h ( T a b l e 6 . 8 ) . No o b v i o u s 

i n d i c a t i o n o f d i f f e r e n c e s i n r a t e s o f r e d u c t i o n i n t h e l i g h t 

w e r e n o t e d b e t w e e n t h e v a r i o u s t y p e s o f c o l o n y . I n v i e w o f 

t h e r a n g e and f o r m s o f h a b i t a t s w h i c h w ere s a m p l e d , t h e r a t e s 

a r e r e m a r k a b l y s i m i l a r . The r a t e s f o r N o s t o c w e r e a l l much 

h i g h e r t h a n t h o s e f o r m a t u r e c u s h i o n s o f T o l y p o t h r i x b y s s o i d e a , 
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a l t h o u g h t h o d i f f e r e n c e s w ere l e s s mnrked when e x p r e s s e d on 

a u n i t a r e a b a s i s r a t h e r t h a n p e r u n i t c h l o r o p h y l l a b a s i s 

( T a b l e 5 . 1 ) . C o n s i d e r a b l e v a r i a t i o n was n o t e d d u r i n g t h e 

m o r n i n g a s s a y s i n t h e r a t e s o f r e d u c t i o n i n t h e d a r k a s 

c o m p a r e d w i t h t h o s e i n t h e l i g h t ( T a b l e 5 . 1 ) . I t i s e v i d e n t 

f r o m F i g . 5.2 t h a t r a t e s i n t h e l i g h t v a r i e d s o m a r k e d l y t h a t 

w i t h o u t r e a d i n g s t a k e n t h r o u g h o u t t h e d a y i t i s d i f f i c u l t t o 

make m e a n i n g f u l c o m p a r i s o n s , Low r a t e s o f r e d u c t i o n i n t h e 

d a r k w e r e n o t e d f o r N. s p h a e r i c u m ( F i g . 5.1 ) . I t i s p o s s i b l e 

t h a t t h i s was due t o t h e e x p e r i m e n t s b e i n g c a r r i e d o u t s e v e r a l 

d a y s a f t e r t h e c o l o n i e s w ere f i r s t c o l l e c t e d , when c e l l u l a r 

l e v e l s o f p h o t o s y n t h a t e w ere l o w . F i g . 5.2 s u g g e s t s a r i s e 

i n t h e r a t e o f r e d u c t i o n a f t e r d u s k . T h i s was s i m i l a r t o 

t h a t f o u n d by Horne ( 1 9 7 5 ) i n a s t r e a m N o s t o c from s u n n y 

s i t e s j u s t p r i o r t o t h e o n s e t o f d a r k n e s s . Time c o u r s e 

e x p e r i m e n t s w e r e n o t c a r r i e d o u t i n t h e d a r k w i t h i n s i n g l e 

s e r u m b o t t l e s a nd i t i s u n c e r t a i n w h e t h e r t h e r e w o u l d be a 

s i m i l a r r i s e i n t h e r a t e s o v e r s e v e r a l h o u r s i f t h e c o l o n i e s 

had b e e n t r a n s f e r r e d t o t h e d a r k e a r l i e r i n t h e d a y , o r 

w h e t h e r t h i s e f f e c t i s a p p a r e n t o n l y a t t h e end o f t h e d a y 

l i g h t p e r i o d when s t o r e d p r o d u c t s a r e a t t h e i r h i g h e s t l e v e l . 

C o m p a r i s o n s o f r a t e s o b t a i n e d by o t h e r w o r k e r s a r e 

d i f f i c u l t due t o t h e many d i f f e r e n t m e thods u s e d and a l s o 

t h e l a c k o f i n f o r m a t i o n a s t o t h e t i m e o f day and e n v i r o n m e n t a l 

c o n d i t i o n s ( T a b l e 6 . 8 ) . The r a t e s p e r u n i t c h l o r o p h y l l a 

r e c o r d e d f o r some o f t h e t e r r e s t r i a l N o s t o c p o p u l a t i o n s from 

A l d a b r a a r e a p p a r e n t l y h i g h e r t h a n a n y p r e v i o u s l y r e c o r d e d 

f o r i n s i t u s t u d i e s o f b l u e - g r e e n a l g a e . C o m p a r i s o n s w i t h 
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r a t e s o b t a i n e d by o t h e r w o r k e r s c o n v e r t e d t o a s t a n d a r d 

f o r m a t a r e g i v e n i n T a b l e 6.8. R a t e s o b t a i n e d by P o t t s and 

W h i t t o n ( u n p u b l i s h e d d a t a ) from t h e i r v i s i t t o A l d a b r a i n 

1975 a r e i n c l u d e d i n T a b l e 5.1 f o r e a s e o f c o m p a r i s o n . 

R e n a u t e_t a _ l . , ( 1 9 7 5 ) i n s t u d i e s on a c e t y l e n e r e d u c t i o n 

by c e r t a i n M o r o c c a n b l u e - g r e e n a l g a e ( 1 . 5 ) f o u n d marked 

e f f e c t s due t o e n v i r o n m e n t a l f a c t o r s . A r t i f i c i a l l y w e t t e d 

N o s t o c s a m p l e s f r o m t e r r e s t r i a l h a b i t a t s showed a d e c r e a s e d 

r e d u c t i o n r a t e a r o u n d m i d d a y p o s s i b l y due t o h i g h t e m p e r a t u r e 

a n d / o r h i g h l i g h t i n t i e n s i t i e s , t h o u g h t h e y do n o t s t a t e 

w h e t h e r o r n o t t h e s e v a l u e s w e r e m e a s u r e d i n s i d e o r o u t s i d e 

t h e a s s a y v e s s e l s . T h e y f o u n d t h a t a f t e r t h e d e c r e a s e , t h e 

a c e t y l e n e r e d u c t i o n r a t e i n c r e a s e d d u r i n g t h e l a t e a f t e r n o o n . 

T h e y n o t e d a s i m i l a r e f f e c t i n t h e a c t i v i t y o f l a k e p l a n k t o n 

a s s a y s , a c e t y l e n e r e d u c t i o n r a t e s r e a c h i n g a maximum j u s t 

b e f o r e m i d d a y and a d e c r e a s e i n mid a f t e r n o o n , f o l l o w e d by 

an i n c r e a s e d u r i n g t h e e a r l y e v e n i n g . A s i m i l a r a f t e r n o o n 

d e c r e a s e i n a c e t y l e n e r e d u c t i o n was f o u n d i n N. commu^Ae. 

on A l d a b r a . R e n a u t e t a _ l . ( 1 9 7 5 ) s u g g e s t e d t h a t s u c h a 

d e c r e a s e i n a c e t y l e n e r e d u c t i o n m i g h t be due t o h i g h t e m p e r 

a t u r e s a n d / o r h i g h l i g h t i n t e n s i t i e s ( 1 . 5 ) . S u c h d e c r e a s e s 

may a l s o be due t o h i g h d i s s o l v e d o x y g e n l e v e l s ( S e e S t e w a r t , 

1 9 7 1 ) . The i n h i b i t i o n o f a c e t y l e n e r e d u c t i o n by o x y g e n i s 

r e v e r s i b l e . S t e w a r t ( 1 9 7 1 ) n o t e d t h a t a c e t y l e n e r e d u c t i o n i n 

A n a b a e n a f l o s - a q u a e e x p o s e d t o o x y g e n l e v e l s above 0.2 atm. 

was r a p i d l y i n h i b i t e d . I f h o w e v e r t h e a l g a was t h e n p l a c e d 

i n a g a s p h a s e c o n t a i n i n g 0.2 atm. o x y g e n , a c e t y l e n e r e d u c t i o n 

a c t i v i t y r e t u r n e d w i t h i n 5 h . S u c h an e f f e c t m i g h t a l s o 

e x p l a i n t h e a f t e r n o o n d e c r e a s e i n a c e t y l e n e r e d u c t i o n , i n 
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N o s t o c cOf^T(\\xA£^ on A l d a b r a ( F i g , 5 . 1 ) . The d e c r e a s e 

o c c u r r e d a r o u n d midday when o x y g e n l e v e l s were h i g h and 

t h e r a t e o f a c e t y l e n e r e d u c t i o n i n c r e a s e d d u r i n g l a t e 

a f t e r n o o n by w h i c h t i m e o x y g e n l e v e l s had d e c r e a s e d c o n 

s i d e r a b l y . 

F u t u r e s t u d i e s • 

Though t h e p r e s e n t s t u d y r e p r e s e n t s t h e r e s u l t s o f 9 

months f i e l d work and t h e c o l l e c t i o n o f 1053 samples t h e r e i s 

r:o d o u b t t h a t t h e d a t a p r e s e n t e d a r e i n many ways f r a g m e n t a r y 

and w o u l d b e n e f i t f r o m f u r t h e r s t u d i e s . Much of. t h e d a t a c o u l d 

be a n a l y s e d o n l y on r e t u r n t o Durham and, t h o u g h i t was n o t 

a p p a r e n t i n t h e f i e l d , w h e r e v e r d a t a v-'ere a n a l y s e d i t was 

f r e q u e n t l y a p p a r e n t i n Durham t h a t a few more r e a d i n g s , measure

ments and samples w o u l d have made them more c o m p l e t e . Re

f l e c t i o n s on p o s s i b l e f u t u r e s t u d i e s a r e i n c l u d e d b e l o w . 

Many s p e c i e s have n o t as y e t been a l l o c a t e d b i n o m i a l s 

and i n o r d e r t o p r o d u c e a c o m p l e t e f l o r i s t i c l i s t more s e l e c t i v e 

s a m p l i n g i s r e q u i r e d . I t may be p o s s i b l e t o i d e n t i f y some 

s p e c i e s f u l l y from, f u r t h e r o b s e r v a t i o n s o f samples a l r e a d y i n 

Durham b u t where s p e c i m e n s l a c k e d s u f f i c i e n t i d e n t i f i a b l e 

c h a r a c t e r s e.g. r e p r o d u c t i v e s t r u c t u r e s , o r where i n s u f f i c i e n t 

m a t e r i a l had been o b t a i n e d , f u r t h e r c o l l e c t i o n s a r e r e q u i r e d . 

C e r t a i n s p e c i e s w i l l r e q u i r e d e t a i l e d c u l t u r a l s t u d i e s e.g. 

P l e u r o c a p s a i n o r d e r t o e s t a b l i s h t h e numbers o f s p e c i e s 

p r e s e n t , t h o u g h as s u g g e s t e d by Komarek (1973) ( 1 , 4 ) such 

s t u d i e s must be r e l a t e d t o m a t e r i a l s t u d i e d i n t h e f i e l d . 

O n l y one c o m p u t e r - o r i e n t c i t e d s t a t i s t i c a l a n a l y s i s i s g i v e n 

i n t h e p r e s e n t s t u d y . As shov/n i n S e c t i o n 2.3 83 t h e ' q u e r y ' 
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s y s t e m d e v e l o p e d p o s s e s s e s a v e r y f r e e f o r m a t n a t u r e and 

p r e s e n t s numerous p o s s i b i l i t i e s f o r f u t u r e a n a l y s e s c o n c e r n 

i n g v a r i o u s e n v i r o n m e n t a l p a r a m e t e r s , i n d i v i d u a l s p e c i e s , 

g r o u p s o f s p e c i e s and p o s s i b l e a s s o c i a t i o n s . E n v i r o n m e n t a l 

d a t a have s u g g e s t e d some i n t e r e s t i n g p o s s i b l e i n v e s t i g a t i o n s : 

e.g. t h e t o l e r a n c e o f c e r t a i n s p e c i e s t o d e s i c c a t i o n , e s 

p e c i a l l y t h e s t a b i l i t y o f p h y s i o l o g i c a l s y s t e m s i n t e r r e s t r i a l 

b l u e - g r e e n a l g a e , and t h e p o s s i b l e t o l e r a n c e s o f s p e c i e s t o 

o s m o t i c s t r e s s d u r i n g t h e d r y i n g o u t o f c e r t a i n p o o l s . 

F u t u r e s t u d i e s on t h e o n s e t o f m e t a b o l i c p r o c e s s e s on 

r e w e t t i n g may a l s o c o n f i r m w h e t h e r o r n o t s p e c i e s r e m a i n 

d o r m a n t f o r l o n g p e r i o d s d u r i n g t h e d r y season o r r e s p o n d 

r a p i d l y even t o s m a l l amounts o f a v a i l a b l e m o i s t u r e e.g. dew. 

The e x p e r i m e n t s t o a s s e s s t h e n i t r o g e n f i x i n g p o t e n t i a l 

o f b l u e - g r e e n a l g a l s p e c i e s were l i m i t e d t o two h e t e r o c y s t o u s 

g e n e r a . Many a u t h o r s have d e m o n s t r a t e d t h a t n o n - h e t e r o c y s t c u s 

s p e c i e s a l s o f i x a t m o s p h e r i c n i t r o g e n ( S t e w a r t , 1 9 7 3 ) . P o t t s 

and W h i t t o n (1977) d e m o n s t r a t e d n i t r o g e n f i x i n g p o t e n t i a l i n 

n o n - h e t e r o c y s t o u s b l u e - g r e e n a l g a l s p e c i e s i n t h e l a g o o n on 

A l d a b r a . F u t u r e work s h o u l d i n c l u d e s t u d i e s on t h e n i t r o g e n 

f i x i n g p o t e n t i a l o f n o n - h e t e r o c y s t o u s s p e c i e s . The a p p a r e n t 

s t a b i l i t y o f c h l o r o p h y l l a. i n t e r r e s t r i a l s p e c i e s s u g g e s t s 

t h a t some q u a n t i t a t i v e e s t i m a t e s on t h e c o n t r i b u t i o n made by 

t h e more e x t e n s i v e s p e c i e s t o t h e p r i m a r y p r o d u c t i v i t y o f 

t h e a t o l l c o u l d be o b t a i n e d . 
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SUMM?\RY 

A s t u d y was made o f t h e t e r r e s t r i a l and f r e s h w a t e r a l g a e 

o f A l d a b r a A t o l l , I n d i a n Ocean. F i e l d w o r k , w h i c h was c a r r i e d 

o u t b e t w e e n September 1972 and June 1973 i n c l u d e d w i d e r a n g i n g 

e x c u r s i o n s t o v a r i o u s r e g i o n s o f t h e a t o l l and t h e c o l l e c t i o n 

o f 1053 s a m p l e s , 521 o f w h i c h were c o m p l e t e w i t h d e t a i l e d 

t a x o n o m i c and e n v i r o n m e n t a l d a t a , p h y s i c o - c h e m i c a l and 

d e s c r i p t i v e d a t a f r o m r e p r e s e n t a t i v e h a b i t a t s . D a t a f r o m t h e 

521 d e t a i l e d s amples v;ere s t o r e d on c o m p u t e r i n Durham. A 

t a x o n o m i c c h e c k l i s t i s g i v e n o f t h e 292 s p e c i e s ; t h i s i n c l u d e s : 

d e s c r i p t i o n s o f t h e s e s p e c i e s ; c o m p a r i s o n s V 7 i t h d e s c r i p t i o n s 

o f o t h e r a u t h o r s ; t h e a r e a s o f A l d a b r a f r o m w h i c h t h e y were 

r e c o r d e d ; n o t e s on d i s t r i b u t i o n on A l d a b r a ; h a b i t a t s ; 

a b u n d a n c e ; c o m p a r i s o n s w i t h r e c o r d s o f o t h e r w o r k e r s . 

B l u e - g r e e n a l g a e c o n s t i t u t e 64% o f t h e t o t a l t e r r e s t r i a l 

and f r e s h w a t e r a l g a l f l o r a . Of o t h e r p h y l a , o n l y C h l o r o p h y t a 

a r e p r e s e n t i n s i g n i f i c a n t n u mbers, a c c o u n t i n g f o r 20% o f t h e 

t o t a l a l g a l s p e c i e s . A s t a t i s t i c a l a n a l y s i s i s p r e s e n t e d w h i c h 

a l l o c a t e s a l g a l r e c o r d s i n t o any one o f f i v e t e r r e s t r i a l and 

s even f r e s h w a t e r h a b i t a t s . ' I n b o t h t e r r e s t r i a l and f r e s h w a t e r 

h a b i t a t s b l u e - g r e e n a l g a e were p r e d o m i n a n t t h o u g h t h e maximum 

p e r c e n t a g e r e c o r d e d f o r t e r r e s t r i a l h a b i t a t s (92%) was f a r 

g r e a t e r t h a n t h e maximum r e c o r d e d f o r f r e s h w a t e r h a b i t a t s ( 6 4 % ) 

T o l y p o t h r i x bys s o i d e a , Nos t o e commune, members o f t h e 

C h r o o c o c c a l e s and Oedogonium spp. a r e t h e most w i d e s p r e a d and 

a b u n d a n t s p e c i e s . S p i r p g y r a m i r a b i l i s i s a l w a y s a b u n d a n t 

and o f t e n d o m i n a n t where r e c o r d e d , t h o u g h t h i s s p e c i e s seems 

t o be r e s t r i c t e d o n l y t o t h e e a s t e r n r e g i o n s o f Grande T e r r e . 
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A number o f o t h e r s p e c i e s a r e r e c o r d e d o n l y f o r c e r t a i n 

r e g i o n s . I t i s s u g g e s t e d t h a t l o c a l e n v i r o n m e n t a l c o n d i t i o n s 

such as r a i n f a l l , s e a s p r a y and t h e a c t i v i t y o f a n i m a l s may 

be r e s p o n s i b l e f o r i n f l u e n c i n g such r e s t r i c t i o n s . 

D a t a on t h e c h e m i s t r y o f p o o l s a r e p r e s e n t e d , A number 

o f p o o l s show d i u r n a l c y c l e s o f v a r i o u s p a r a m e t e r s . I t i s 

s u g g e s t e d t h a t h i g h l e v e l s o f NH^ - N a r e t h e r e s u l t o f 

a n i m a l a c t i v i t y a r o u n d p o o l s . 

The n i t r o g e n f i x i n g p o t e n t i a l o f T o l y p o t h r i x b y s s o i d e a 

and s e v e r a l N o s t o c s p p . i s a s s e s s e d u s i n g t h e a c e t y l e n e 

r e d u c t i o n assay t e c h n i q u e . The r a t e s f o r v a r i o u s N o s t o c 

s p e c i e s a r e v e r y s i m i l a r and a r e h i g h compared w i t h r a t e s 

i n t h e l i t e r a t u r e . A s t u d y o f a c e t y l e n e r e d u c t i o n o v e r 24 h 

i n N o s t o c . C o m m u k a g . shov;s a d i u r n a l c y c l e w i t h f l u c t u a t i o n s 

d u r i n g t h i s p e r i o d s i m i l a r t o t h o s e r e c o r d e d by o t h e r v7orkers, 

The r a t e f o r T o l y p o t h r i x b y s s o i d e a , t h e most w i d e s p r e a d and 

a b u n d a n t s p e c i e s , i s l o w compared t o t h o s e o f t h e N o s t o c spp. 
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APPENDIX 

A I M e t e o r o l o g i c a l 

D a t a o b t a i n e d f r o m t h e R o y a l S o c i e t y S y n o p t i c 

o b s e r v a t i o n s t a t i o n on l i e P i c a r d f o r t h e p e r i o d 

1 9 6 7 - 1 9 7 4 a r e l i s t e d i n t a b l e s A l . l - A l . 6 . 

A H E n v i r o n m e n t a l d a t a on p o o l s 

A d d i t i o n a l e n v i r o n m e n t a l d a t a on p o o l s s t u d i e d 

f o r w a t e r c h e m i s t r y a r e g i v e n i n t a b l e A 2 , l . 
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